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a new wire wound potentiometer 


The mechanical and electrical features of Type 2W 
Rheostat-Potentiometer are designed for 
current and future electronic circuits. This modern 
2 watt unit offers maximum application 
adaptability plus typical IRC superior performance 
Klectrical operation is improved by one-piece 
center terminal and collector ring, and direct 
contact between collector ring and contactor Equivalent To JAN-R-19 
Advanced mechanical design anchors winding Style RA20 Specification 
securely to strip, locks element into position 
and assu! ccurate location of terminals 


IMPROVED DESIGN FEATURES 


Better Heat Dissipation 
New IRC Design 
B Greater Dust Protection Smaller and More Compact 


Increased Mechanical Rotation 


Increased Electrical Rotation 


p> More Resistance Values 
2 Wott Power Rating Based On 60°C. Rise 


Double and Single Taps Available 4 Above 40°C. Ambient 


SEND COUPON FOR DATA BULLETIN 


Voltmeter Multipliers * Boron & INTERNATIONAL RESISTANCE CO. 
Deposited Carbon Precistors « Dept. 341, 401 N. Broad Street, Philadelphia 8, P« 
po neaelirodincag in Canada: Internationol Resistonce Co., Lid., Toronto, 
‘Potentiometers + Low Wattege \ re 

Wire Wounds + Germanium Diodes Send Bulletin describing Type 2W Potentioncton: 


Precision Wire Wounds * Ultea HF 
and HiNVoitage Resistors + Low 
Value Capacitors « Selenium 


Rectifiers * insulated Chokes * 


Ms ai Sealing Terminals 
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Typical fuel 
element forms 
fabricated by Sylvania 


SHAPES OF THINGS TO COME 


...in atomic power 


The manufacture of nuclear fuel is 
one of the most critical aspects of 
the world-wide effort being devoted 
to the attainment of economic ele« 
tric power from the atom 

Efficient utilization of nuclear fuel 
depends greatly upon the design and 
construction of the fuel element itself 
Shape, size, degree of enrichment, 
mechanical structure all play a part 
in extracting maximum energy with 
minimum fuel cost. Finally, the 


reprocessing of used fuel elements 
requires expert knowledge and spe 
cialized equipment. 

With more than eight years of 
successful experience in solving ad 
vanced technical problems in atomic 
energy .. . Sylvania has long been a 
leading fabricator of reactor fuel ele 
ments and assemblies. Sylvania’s 
Atomic Energy Division is equipped 
to supply production quantities of 
standard fuel elements . or spe 


cial designs to meet your particular 
requirements. 

Whether your reactor plans are 
immediate, or for the future .. . our 
scientific and engineering staff will 
gladly discuss your problems with 
you. For your reference files, write 
for: Sylvania Atomic Fuels and Re 
actor Components 

SyYLVANIA ELecruic Propucts Ine 


Atomic Energy Division, P. O. Box 59, 
Dept 455V, Bayside, New York 


x SYLVANIA 


ATOMIC ENERGY DIVISION 


LIGHTING RADIO -* 


ELECTRONICS - 


TELEVISION 


ATOMIC ENERGY 
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FULTON SYLPHON 


HEADQUARTERS, 


You gain three important advantages when you 
consult Fulton Sylphon, originators of the metal 
bellows—/. Over 50 years experience in bellows 
engineering is focused on your problem; 2. Modern 
production facilities geared to good service; 3. Cost — mz Controls 
saving opportunities through the design and production 

f complete bellows assemblies 


c 








HERE'S HELPFUL INFORMATION 
This 32 page catalog covers basic bellows engineering, 
conversion tables, metals available and other bellows data 


Use the handy coupon for your free copy 
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YOUR No. 1 SOURCE 
FOR COMPLETE 

BELLOWS ASSEMBLIES 
AND DEVICES 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 


)} Please have ao Bellows Engineer call me for on appointment 


Send me Bellows Catalog A1400 


ompany 


Address 


Stote 





localization by 
AUTOMATIC 
pulse height 
selection 











NRD‘s 





— 


a 
In any problem involving exact location of radioactive tissues or WELL 


organs, the Francis-Bell system with focusing collimator and pulse 


height selector offers unusual advantages.* NRD offers either the COUNTER 


ORNL, manual spectrometer, or the new N RD automatic instrument 


with push button controls based on the same circuit. 


Model C-3000 Automatic Spectrometer offers unusual convenience 
of operation, eliminating the tedious job of manually locating energy 
peaks, Push buttons permit automatic se lection of such isoLopes as 
cobalt-60 or sodium-24, It is an example of NRD's complete line of 
counting equipment for medical research use, and includes specialized 


counters for alpha, beta, or gamma measurement. 


Write for the general instrument catalog, or request information to 


help you solve your specific problem 
*Nucleonics. Vol, 13, N 7 ‘ 19 P a2 lL nusually comple te shielding, with two 
’ ‘ r ’ o ne ' full inches of lead around the fulllength 4 
of the counter, provides makimunmn 
gamma sensitivity with lowest back 
Write for instrument catalog . ground. Specifically designed for meas 
showing models urement of samall volume samples | 
and prices containing gamma emilling tsotopes ol 
the order of 10 cures 


6427 ETZEL AVENUE 
Instrument Co. ST. LOUIS 14, MO. 


1 Subsidiary of Nuclear Corporation of America, Inc. 
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As shown in the blueprint, the Farrel™ sectional transfer and storage container 
consists of base, cap, plug and spacer sections —sturdily constructed of 
welded mild steel and lead-filled. Cask height is varied by adding or remov 
ing spacer sections and inserting a liner of appropriate length. Joints between 
the sections are labyrinthed to guard against “streaming.” Stainless steel 
liners of various lengths are available for the different cavity sizes created 
by use of various assembly arrangements. 


——— PLUG 


SPACER 
TIE BOLTS 


——~ BASE 


HEBENSITY LEAD 


How Farrel’s new SECTIONAL DESIGN casks 
can cut your storage and transfer costs 


No need to keep a large inventory of casks on 
hand when you specify Farrel’s standard sec- 
tional transfer and storage containers. The 
major dimension is variable — just add or 
remove spacer sections to suit the size of the 
item being shielded. What's more, this feature 
keeps dead weight of the containers at a mini- 
mum. Result: ease of handling and economy 
of transportation. 

Casks for specialized service are designed 
and made to your requirements. Optionals, 
like a built-in air cylinder for power opening 
and closing, or spring-loaded ejector for the 
radioactive contents, may be provided. 

You benefit, too, from Farrel’s “know-how” 
and facilities, accumulated through broad ex- 


perience with the industry since 1948. Example: 


The Farrel welding shop — experienced in all 
types of stainless steel welding. This means 
you can specify lining and cladding of stain- 
less steel, if these are required. 


Storage and transfer casks can be supplied 
in cast Meehanite” metal, fabricated steel, lead- 
filled Meehanite metal or steel, or in hollow 
Meehanite metal or steel suitable for water 
filling. 


W rite for further information 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONMIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N.Y 


Soles Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Fayetteville (N.C.), Los Angeles, Houston 


FB-1017 
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you are interested in the future of nucleonics — 


ii you are in sales or advertising — 


Then you are eligible to receive a monthly issue of... 


Write today — on your company letterhead — for a free, monthly copy of this publication, 
prepared by the Business Department of NUCLEONICS magazine. No bulk mailings are 


permitted. List the individual names of people in your organization with their titles. 


A McGRAW-HILL PUBLICATION * 330 WEST 42ND STREET, NEW YORK 36 N LICLEON IC S @ 
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ARCHER LEAD GLASS GOWN 


This garment of spun lead glass fabric is designed to 
protect vulnerable parts of the body from x-radiation 
and beta-radiation of atomic fission products. No longer 
does one have to depend entirely on lead rubber aprons 
. and risk exposure of arms, shoulders and lower legs 
to scattered radiation 
Measurements made at 75 K.V. and 0.5mm Aluminum 
gave the following results: 
transmission lead equivalent 


1 layer 15 040mm 
2 layer 6 088mm 
3 layer 4 140mm 


Archer Lead Glass cloth is very effective in light 
weights. It is a flexible, strong, chemically resistant, 
fireproof material. Archer cloth will not deteriorate in 
storage or use, is non-shrinking and non-allergic. 


EMORIAL MODEL “CORAY” CO* IRRADIATOR 


Engineered by BAR-RAY with U.S. ATOMIC ENERGY COMMISSION 


Floor, wall or ceiling mounted 
Remote automatic operation or to suit 
special requirements 
Designed for continuous use 
Wide range of cone fields available 
Larger fields at shorter focal distance 
Designed for standard AEC capsule 
Meets all safety requirements of Nationa! 
saan Gales Bureau of Standards new Handbook 54 and 
New York City Atomic Energy Commission 
e Economically priced from $3,000 to $12,000 





@ 500 curies for A 
PARKE-DAVIS / 
Detroit, Mich therapy, industry and research are available in 


complete range of Cobalt irradiators foi 


six basic models from 250 to 1,000 curies 


BABCOCK & WILCOX FLEXIBLE FILM HOLDER CORNING RADIATION SHIELDING GLASS 


Bar-Ray is distributor for this 3.3 density, non Bar-Ray is manufacturing licensee for this heavy 
browning and 6.3 density lead glass. The 3.3 glass wil! duty, flexible, light type enclosure for x-ray sheet 
not discolor when exposed to high level radiation. It film, for use with direct exposure and with lead 
has mechanical strength comparable to commercial! screens. Fabricated of durable black plastic and 
sheet glasses and excellent chemical stability. A vari hinged with black plastic tape. Double fold-over in 
ety of sizes are available in thicknesses of 2”, 3”, construction, it is 100% lightproof. Accommodates 
i", 6° and 8". films and screens in all sizes. Special sizes to order 


SOLD THROUGH YOUR DEALER WRITE FOR LATEST CATALOG 


BAR-RAY PRODUCTS, INC. 


219 — 25th STREET, BROOKLYN 32, N.Y. Telephone: SOuth 8-1022 
European Representative: Mr. C. £. Ferrero, Vie G. Tomassertti, 6, Rome, italy 


Stainless Steel Processing Systems @ Isotope Fume Hoods and labs @ Film Transfer Cabinets @ Thermostatic Valve Assemblies 
leod lined Chests ond Sofes . Archer leod Giless Gowns * leod Protective Screens 7 leed insloted Hoods 
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NEW 
EXPANDED FACILITIES 


AT NDA FOR 


: 1 ‘ TN 
aa. 


REACTOR DESIGN, DEVELOPMENT 
AND MANUFACTURE 


RADIOCHEMISTRY 


HIGH PERFORMANCE EXPERIMENTS 


COMPUTING SERVICES AND 
DATA HANDLING SYSTEM DESIGN 
AND CONSTRUCTION 





To keep a lead in atomic 
energy development, NDA has 
greatly expanded its laboratory, 
engineering and fabrication 
facilities. These include en- 
larged shops,chemical and 
metallographic laboratories, 
liquid metal and high temper- 
ature experimental facilities 
and the Westchester County 
Computing Center. 

Work has also begun on a re- 
actor critical facility and “hot” 
laboratory at NDA’s 1200-acre 
Nuclear Experimental Station 
near Pawling, New York. 

Concurrent with this expan- 
sion in physical facilities, many 
scientists and engineers are 
being added to the staff to for- 
ward NDA’s growing list of 
projects. 

Call or write for additional 
information on how NDA can 


work with you. 


N iD A NuciteaR DEVELOPMENT CORPORATION OF AMERICA 





5 NEW STREET, WHITE PLAINS, N.Y. + TEL. WH 86-5800 
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ROUNDUP of Key Developments in Atomic Energy 
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Radiation 
Legislation 


New Attack 
On Secrecy 


ol. 14, No, 1 - January, 1956 


LATE NEWS and Commentary 


Detailed advice to states on regulation of radiation exposure by legislative 
means is contained in Handbook 61 just published by the National Bureau of 
Standards. Drawn up by a committee headed by Lauriston T aylor, chairman 
of the National Committee on Radiation Protection, it includes a suggested State 
radiation protection act, suggested regulations, and the arguments for the 
philosophy embodied in the drafts. It warns that “confusien is well on its way” 
what with four different state approaches to the problem already undertaken and 
Federal licensing coming; urges enforceability as a prime criterion, in order to 
establish respect for control. Registration and spot-checking are recommended 
over licensing and inspection of all sources; however all kinds of ionizing radia- 
tion including X-rays should be covered by any act, to avoid confusion and 
conflict. 

+ 

In perhaps last year’s sharpest attack on the secrecy policies of the Atomic 
Energy Commission, Senator Clinton P. Anderson, head of Congress’ atomic 
watch-dog committee, challenged the AEC at Cleveland last month to do away 
with its entire access permit program and the “gray area” of classification as so 
much unnecessary restriction, 

Widely reported by the newspapers was Anderson's remark; “It is easier for a 

camel to pass through the eye of a needle than it is for a businessman to receive 
frank, complete and unfettere ‘d answers from the Atomic Energy Commission.” 

But less attention was focused on these more significant, if less catchy, 
passages; “Why did we ever need access permits and clearances? Here are 
businessmen and scientists from all over the world talking about so-called secrets! 
But 10,000 people at home have been reading confidential material as I have. 
How long do they stay secrets? .. . For the present, anyway, we must attempt 
to live with the access permit program. Now exactly what do we accomplish by 
this procedure? I will pass over the question of whether such confidential in- 
formation is worth guarding. I will ask instead if this whole complicated system 
of clearances keeps information out of the hands of our enemies—assuming they 
want it. Of course it doesn’t. Are we to think that a foreign spy would neces- 
sarily have some sort of a police record showing him to have been an unde 
sirable citizen or an embezzler when he asks an “L” clearance check? Hardly! 
Were not Burgess and MacLean people of good standing in the British I Embassy? ? 

“To me the access permit program is an example of supposed security which 
is not security at all. To me, this program can prove to be a stumbling block 
placed in the way of American industry—one more form to fill out, one more 
additional delay.” 

It was right to try to impose secrecy “when we first got into this atomic energy 
business,” Anderson said. “We were then building weapons and the peaceful 
use of atomic energy was visible only on a distant horizon. Who could have 
guessed that the peaceful use would come so suddenly upon the world? But it 


did come, despite all our efforts at secrecy, and now the time is here for the 


curtain of secrecy to come down.” 

Although the JCAE chairman said he spoke only for himself, observers noted 
his plan for the group for this year (and particularly, in connection with the 
foregoing, his third point); “It is my hope that to carry out the mandate of the 
Atomic Energy Act of 1954, our Joint Committee will devote the early part of 
this coming session to three jobs with respect to the peaceful uses of atomic 
energy. First, to appraising the present and future impact of these applications 


9 





Gamma-made 
Gasoline 


Nuclear 
Standards 


on the American way of life, economy, industry, and natural resources, including 
effect upon employment; second, to considering the impact of the atom on 
economies and industries abroad, as it will affect our economy and industry here 
at home; third, to studying the activities of the Atomic Energy Commission in 
its roles of developing and regulating the peaceful uses of atomic energy.” 

Other points made by Anderson at Cleveland: 

Foreign competition: We face stiff competition in the international market from 
France, Britain, Russia, Italy, West Germany, where there are no hampering 
secrecy walls between government and industry; in addition, “they've come up 
with some ideas I did not find in my AEC reference library.” Another reason 
why Americans may find it difficult to sell abroad: “They have to sell miles of red 
tape along with each reactor. Further, we insist that a foreign buyer bind him- 
self to us for years while we reprocess his fuel elements and look over his 
shoulder.” 

Uranium control: “In the international atomic world uranium and thorium are 
available in just about any quantity you want. Yet in our country this govern- 
ment tells us what to do with uranium, and our uranium industry leads the 
sheltered life of a hothouse plant. No cold winds of competition from richer 
ores, more efficient processes and better ideas can blow across our domestic 
uranium industry from abroad. But hothouse plants fed on taxpayers’ dollars 
are too feeble for ragged international competition.” 

Sale of waste: If asked to sell radioactive waste materials, Anderson said, AEC 
would reply, “‘No, we don’t have any for sale. We haven't decided to sell them 
and even if we had, we couldn’t quote you a price.’” (see p. 13). 

Fusion secrecy: The Senator joined Dr. Henry D. Smyth and others in calling 
for an end to secrecy on controlled fusion: “I have heard no sound military 
reason advanced for keeping our work on this project classified. ... It is my 
considered opinion that the time has now arrived when we should declassify, and 
not merely downgrade, all our work in the controlled hydrogen field.” 


Laboratory-scale experiments have successfully cracked crude oil to produce 


gasoline using gamma radiation, Esso Research & Engineering Co. officials said. 
The source was a 13-inch, 3,100-curie cobalt pipe that had spent two years in the 
Brookhaven reactor and was described as the most radioactive piece of material 
in use by industry. The source did not crack the crude by itself, but permitted 
a lesser application of the other three forces needed in refining: high tempera- 
ture, high pressure and catalytic action. The tests were undertaken to see if 
gamma radiation could assist or replace these conventional forces; they may 
presage a day when crude could be put in a pipeline in Texas, be refined on the 
way in a radioactive section of pipeline, and come out as gasoline in New Jersey. 


Industry and government officials, 175 strong and representing most groups 
concerned with atomic radiation, met in Washington last month and agreed in 
short order to call on the American Standards Association for constitution of a 
“planning committee of experts.” This body of 10 to 15 will study the need for 
standardization in the nuclear field, stake out and delimit the problems, and re- 
port back to the industry-government conference. They are to consider the 
effects of radiation on both people and materials. They may also recommend 
whether a new Nuclear Standards Board should be established within ASA to 
supervise the work of drawing up standards codes. GE’s Vice-president Francis 
K. McCune, representing the Atomic Industrial Forum, said he hoped the plan- 
ning committee would work “urgently, not at a routine, careful, slow pace.” 
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Licensing, in Practice, Worries Industry; 
AEC Has Yet to Rule on Myriad Details 


Now that commercial fabrication of reactor fuel elements has moved 
from a thing of the future to the here and now, private industry is begin- 


ning to worry about specific details. 


Especially is there concern about 


the location of that fine line that will divide AEC responsibilities from 


those of private licensed operators. 


The number and variety of questions that can arise in this area are 
revealing both as to the nature of the problems that licensees will have 
to face, and as to the extent of the administrative vacuum that AEC has 


yet to fill by issuing policy guides. 


Among the topics within that vacuum are such as these: 


® Accountability: The new atomic ener 


act makes the fuel fabricating 


licensee responsible for keeping track of fissionable material it receives 
I ping 


to be made up into reactor fuel ele- 
ments for AEC or for private cus- 
tomers. This raises a host of prob- 
lems as to the nature and frequency 
of reports the licensee must file with 
AEC, and what checks, if any, AEC 
will institute on the accuracy of 
such reports; what happens in the 
event of legitimate losses in produc- 
tion, or of dilution of enrichment. 

@ Insurance: The tough insurance 
problem of reactor operation liability 
has a counterpart in this field, as 
AEC has not announced whether 
it will require private fabricators to 
carry insurance on the value of in- 
ventory of fissionable material. Nor 
is it known whether such insurance 
is available, or what it would cost. 
@ Exchange: Since efficiency de- 
mands that fabricators run a unit- 
ized operation, they will need to 
know whether AEC will permit 
equivalent exchange of fissionable 
material between an AEC and a 
private job, or between two private 
iobs 

® Scrap and waste: Handling of 
U and U-alloy scrap metal and 
other industrial residues that might 
contain minute quantities of U must 
be clarified by the Commission. 
AEC has not said to what lengths 
fabricators must go to recover all 
possible fissionable material from 
scrap and waste; whether AEC 
itself will carry out the reprocessing 
of such scrap until a private licensee 
enters this business, and if so at 
what prices; what disposition would 
be made of waste that cannot be 
reprocessed economically; whether 
AEC will permit licensees to hold 
scrap in large quantities for ex- 
tended periods, for business reasons; 
whether scrap from an AEC job 
that could meet an industrial re- 
quirement may be transferred for 
such use, and what AEC would 
charge for such material. 
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LMFR, Processing Interest 


Cleveland Congress 


Interest in the liquid metal fueled 
reactor is running high. At least 
the fact is—although it is more 
likely to be the result of accident 
than of design—that of those papers 
presented at the Cleveland nuclear 
congress last month on specific re- 
actor types, by far the greatest 
number—11 of 26, with only 5 for 
the runner-up—were about the 
LMFR. Of these, 3 were on de- 
sign, 3 on liquid metal fuels, 4 on 
processing of such fuels, and 1 on 
LMFR physics. 

Cost estimates on a 200-Mw 
LMFR power station showed a total 
estimated capital cost of $43.8-mil- 
lion and an energy cost of about 
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7%-mills/kwh. The capital cost fig- 
ure includes items for land, inter- 
est during construction and other 
incidental costs, but does not in- 
clude $4.7-million for initial ura- 
nium loading, $1.5-million for initial 
thorium blanket inventory, and $3- 
million for bismuth, sodium and 
NaK. The energy cost estimate as- 
sumes 80% load factor; 30-year de 
preciation on the turbine and 15 
on the reactor-boiler; and that the 
annual fuel consumption cost would 
be limited to replacement of con- 
verted thorium. Annual processing 
plant operating costs of $2.5-million 
are assumed, If load factor can be 
lifted to 90%, energy cost comes 
down to 6.6 mills/kwh. 

Brookhaven National Laboratory 
has been working along several lines 
on the reprocessing problem, One 
process described at Cleveland 
“scrubs” molten fuel alloy with 
molten salts which dissolve and re- 
tain the undesired fission products. 
The salt, after storage, can be puri 
fied for re-use. Another BNL proc 
ess uses an alloy fuel so composed 
as to precipitate out pure U when 
sufficiently chilled. The U so con- 
centrated is reconstituted into the 
correct alloying proportions and 
recycled. 

The palm for the most uncon- 
ventional reactor design idea of the 
week at Cleveland easily went to 
the Argonne team of H. H. Hy- 
man and J, J. Katz, They described 


AEC'S NEW HOME will look like this on completion in late 1957, according to a pre- 
liminary architect's sketch. The $10-million, four-story building will be located 
23 air-miles northwest of present headquarters at 1901 Constitution Ave., Washing- 
ton; work at the 109-acre site a mile from Germantown, Md., will begin in spring. 
In the left foreground, standing detached, is a 300-seat auditorium; extending from 
a wing at the rear left corner is a cafeteria. In the right rear is a service area 
including warehouse, garage, boiler house and cooling tower. Parking space for 
800 cars will be provided on either side of the building. Visitors will enter at the 


front, employees from either side 


1 
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a continuously processed heterogen 
cous reactor. This apparent self 
contradiction is achieved by using 
as fuel a lattice of bare uranium 
pieces, randomly arranged within 
“columns” or “tower: Of mod 
erate size, the 
various shapes such 

spheres, pins, rings, wire spiral 
ete., avoiding onl hape vit] 
tendency to nest and thus re 
duce thermal contact The uranium 
would be deliberately 
the circulating coolant—water, on 
possibly liquid metal—at a rate com 
mensurate with the rate of fission 
product formation The wastes 
solved in the coolant along 


piece may take 


( ylinde I 


corroded hi 





the U. would be removed by con 
tinuous processing Fuel would be 
added by dropping more pieces onto 
the pac ked bed The authors of this 
radical scheme claim for it ad 
vantages over both ordinary homog 
eneous and heterogeneous desig 
Other news highlights of the 
Cleveland technical sessions 


Signih 


cant advances in the art were ré 


@ Chemical reprocessing: 


ported. One of them is a tiny 
semiportable solvent extraction plant 
that can provide reliable result: 
with as little as 100 ce of spent fuel 
Another is an improvement in con 
trol over the operation of a pulse 
extraction column to preve nt flood 





ing, by means of a technique that 


predicts flooding caused by exces- 


sive pulsation. A cost study by 
Vitro for a solvent extraction plant 
handling slightly to highly enriched 
U alloyed with Zr estimated that for 
in invested capital of $3.72-rmillion 
1,000-Ib/day of spent fuel could be 


handled at an operating expense of 
ibout $3.84-million (figuring U-235 
it $:50/¢m) 
Pyroprocessing, as an alternative 
aqueous solvent extraction ilso 
ime in for study. By cutting 
down on the long cooling period re 
quired before aqueous processing, 
pyrometallurgy can cut down fuel 


inventory combining it with re 


Washington Report 


Success of Euratom, the European atomic pool, will 
bring headaches to AE‘ The U. S. agency will 
to conform to State 
Dept. thinking, throwing open its 


have to rearrange its policies 
reactor informa 
tion files and turning loose greater quantities of 
special nuclear materials than are now provided for 
AEC cannot buck the plan, which has Eisenhower's 
blessing and almost surely will receive support of 
Congress. So AEC will have to play along in de 
classifying for foreign consumption items still denied 
U. S. citizens. For it soon will becom« apparent 
that, when Europeans pool their resources, they can 
obtain power-reactor data and materials elsewhere, 


if denied VU. S. aid 


Result will be a trend toward greater dissemination 
of technical information her There will be less 
data reserved for the access permit program, and 
more totally declassified 

One pressure group formerly pushing hard for re 
lease of information has been largely eliminated as 
a driving force toward this end. Through its access 
permit plan which makes available to “L” cleared 
persons almost all necessary reactor data—AEC has 
satisfied the incessant clamoring of private compan- 
ies to be supplied with information and materials 
In effect, AEC’s reply to demands for declassification 
has been to “leak” information out to selected in 
dividuals, without making available for public con 
sumption material which is talked about freely on 
other continents. Unfortunately, American indus 
try has accepted this and to a large extent dropped 
its pressure for more dec lassific ation 


The real hope, then, for the few—chiefly scientists 

who still cry out for an end to Federal control over 
nuclear data is Euratom. Which may focus atten 
tion on the fact that most of our classified informa- 


tion is available elsewhere if one knows where to go 
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The question will then arise why we have continued 
to hold under secrecy restrictions material ordered 
declassified by the Atomic Energy Act of 1954. The 
language of that act makes it clear that control of 
information shall be predicated on the national de 
Under no guise could con 


tinued control of information freely discussed in 


fense and security 


other countries be justified 

Euratom can be implemented without legislation. 
The 1954 act gives Congress enough latitude to 
AEC is also 


working on a new program of bilateral agreements 


supply such a pool with its essentials. 


with individual foreign nations covering power re 
actors patterned after the liberal aid lines of the 
Jelgian, British and Canadian agreements already in 
effect. 


Congress will play a role in this declassification 
process. But it will be through political pressure, 
not legislative action, that its force will be felt. The 
same situation probably will prevail on other fronts 
in the atomic field, with the result that no important 
atomic legislation will be passed during the coming 
session 

There will be hearings, as required by the 1954 law 
Much of the discussion will center on findings of the 
McKinney panel, which has been investigating for 
the JCAE the 


American economy. The groundwork for future 


impact of atomic energy on the 


legislative action will be laid during these talks 

One item sure to be discussed: the gradual separa 
tion of AEC’s growing regulatory functions from its 
traditional manufacturing and development roles 
Result is likely to be a gradual channeling of more 
authority to AEC’s Civiliar 


which handles licensing, until the division is ready 


Applic ations Division 


to be set up as an independent regulatory body, 


nuch like the Federal Power Commission. 
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NEW YORK UNIVERSITY'S subcritical 
“pickle borrel reactor”—dubbed the PIKL 
Mark | by nuclear engineering students 
has been installed in a basement on 
NYU's Bronx campus after being exhibited 
at the Cleveland atomic exposition. Es- 
sentially a neutron amplifier, it consists of 
80 aluminum tubes containing 2 tons of 
natural uranium (worth $80,000 and al- 
located by the AEC) and a radium- 
beryllium neutron source (also loaned) 
supported in ordinary water (not vinegar!) 
as shielding. NYU's outlay for the teach- 
ing aid was only $5,000 


te fabrication can save as much 

me-quarter to one half the cost 
ot an aqueous processing cycle ac 
cording to an Atomic Power Devel 
opment Associates researcher. An 
Argonne team reported that oxida 
tive slagging promised a “fast 
enough, efficient enough, cheap 
enough solution” to the problem 
while a North American Aviation 
group reported on the relative ad 
vantages of other pyroprocessing 
methods (carbide slagging, volatil 
ization, fused salt extraction, molten 
metal extraction, and fused salt elec 
trolysis). Incidentally, it was re 
ealed that EBR-II, the fast breede: 
to be built at Arco in the AEC five 
yeal development program, would 
use pyroprocessing to rec vcle fuel 
to cut down recycle time and to r 
duce the size ‘and complexity of 
equipment However complete de 
contamination is not obtained, but 
the above-90% removal of fission 
p: duct activity is considered ac 
cept ible 

4 method, used at Hanford, for 
controlling an aqueous reprocessing 
operation by measuring radiation 
coming from process solutions was 
described by a Hanford engineer 
at placing slow and costly lab anal 
yses of plant solutions, the system 
wutomatically draws periodic liquid 
umples into cells where gamma 
radiation from the samples is meas 
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About the Industry 


$279.28 will be the price of a single MTR fuel element made 
commercially by Babcock & Wilcox, the AEC disclosed. Under 
the contract it won (NU, Dec. ‘55, p. 10), B&W will fabricate 
325 fuel assemblies for a total of $90,766. The B&W bid was 
lowest of 12 received; next lowest proposal was $355 per clement, 
or $125,125 total. AEC will supply the highly-enriched U_ to 
B&W’'s new fuel fabrication factory at Lynchburg, Va 


Sinclair Oil to use spent MTR fuel elements as radiation sources 
in petroleum research. The oil company announced last month 
that it will be the first to use the powerful gamma radiation from 
fuel assemblies taken from AEC’s materials testing reactor. Sin 
clair is going to build a $500,000 radiation and isotope lab at 
Harvey, Ill, near Chicago, where it will study radiation effects on 
cracking, hydrocracking, hydrogenation, dehydrogenation and 
isomerization. The fuel elements will be stored in a well under 
20 feet of water, and lifted out by remote-control handling appara 
tus during experiments. 

A Nucieonics inquiry to AEC about rental charges and mode of 
application to obtain spent fuel elements brought the reply that prices 
and arrangements had not yet been decided; that only preliminary 
discussions had been held with indistry to date, and that no com 
mitments had been made. Sinclair says it has a commitment from 
AEC in the form of a letter saying that the spent fuel elements 


would be made available when arrangements were worked out 


NAA entering food radiosterilization field. Atomics Inter 
national division of North American Aviation has begun a one-year 
study to determine the most practical means of preserving food by 
radiation sterilization, under a contract with the U. S. Army 
Quartermaster Corps. The four areas of the study are: reduction 
of field refrigeration by the use of radiosterilization or pasteuriza 
tion; improvement in the quality of canned foods deinfestation of 
grain and dried solids such as powdered milk, oatmeal, etc.; and 
irradiation of foods to prevent sprouting. Primary emphasis will 
be on military economics and logistic feasibility, but possible com 
mercial applications will also be explored, AI will analyze existing 
methods from an industrial standpoint rather than seeking to de 
velop new ones. Radiation sources being considered for the study 
are accelerators radioisotopes, spent reactor fuel elements, direct 


reactor radiations, and radiation from reactor coolants 


Britain plans to harness spent elements for production. Sir John 
Cockcroft, head of British atomic research, said in London that 
“the radioactive waste products from Britain's atom power plants 
are likely to be used for the industrial manufacture on a large scale 
of a number of already-existing materials and some entirely new 
materials when the U, K. power program gets under way.” By 
1965 more than 2 tons of radioactive “ash” would be produced 
annually by the power program, he said; one type—Cs would 
alone possess several million curies of radioactivity. Specific proj 
ects contemplated include manufacture of polyethylene plastic 


from ethylene gas simply by exposing it to radiation, thus elim 


inating complex chemical reactions for making the raw plastic 
100,000 curies of fission produc ts suffice to make 1,000 tons of poly 
ethylene, at a cost for radiation of 1.5 cents. Other plastics such 


as methacrylate, styrene, and fumarates could be manufactured in 


this Way 
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ured by scintillation counters. The 
readings, analyzed in terms of pulse 
rate and strength, tell the type and 
concentration of radioisotope sin the 
samples (NU, April '55, p. 38) and 
permit immediate adjustment, if 
necessary, of the chemical process 
© Package power economics: Alco 
revealed cost data on power genera 
tion with the Army Package Power 
Reactor now building at Ft. Belvoi: 
Va. Total fuel cost for APPR 
Alco said, will not exceed 9% mills 

kwh, using 6 mills/kwh for fuel cost 
(with U-235 at $25/gm), 2% mills 
for fuel fabrication and 1 mill for 
reprocessing. With labor at |] 

mills/kwh, total operating cost tor a 
sermiportable 2.000-kw plant will be 
about 11 mills/kwh 
are reckoned at 5.8 mills/kwh using 
a 10% rate, an investment of $400 


Vixed charges 


costs thus total 16.8 mills/kwh. 
Alco says costs with a comparable 
small plant using coal all year 
round are 14 mills/kwh 

® Cesium recovery: A new method 
for recovering large quantities of 
Cs, one of the valuable waste 
products of reactor operation, was 
reported by Phillips Petroleum Co., 
operators for AEC of the Idaho 
Processing Plant. The 
high solubility of 
pounds makes their direct chemical 
separation difficult; the new method 
uses nickel or ferric ferrocyanide as 
a cesium scavenger; losses are less 
than 1%. Cs” is a valuable source 
of radiation for drug sterilization, 
cancer therapy, radiography, etc. 

@ Reactor control; A General Elec 
tric reactor designer predicted a 


Chemical 


cesium com, 


swift disappearance for reactor con 


the design of reactors,” said Samuel 
Untermyer, “toward selection of 
those types which will be inherently 
self-regulating,” responding to any 
power demands without the need 
for adjustment of control rods. 

® Teaching simulator: A 40-lb 
10-in.-high “reactor” that gives stu 
dents in nuclear engineering the feel 
of a real one but without radiation 
hazard and at a cost of a few hun- 
dred dollars has been developed at 
Michigan University. The simu 
lator, a specialized electronic com- 
puter, has dials and controls govern- 
ing position of control rods, coolant 
flow, ratio of reactor temperature to 
rate of reaction, and other variables 
the student is in full control of the 
“reactor.” If he fails to control it 
properly, the “reactor” runs away 


but with no damage to the simu 





kw, and 80% load factor. Overall trol rods. 


Reactor News 


Cost figures on PWR revealed. At a press background 
briefing on reactor technology in Washington last month, 
Adm, H. G. Rickover disclosed that designers of the 
Shippingport PWR hope to bring down power costs 
from 52 to 15-mills by the third fuel loading. With 
the first core, in addition to 15 mills/kwh for fixed 
charges (including both U. S. and 
tions), the fuel charge including cost of core-fabrication, 
zirconium, etc., will come out to 39 mills/kwh, and 
operating cost to 3 mills kwh; from this total of 57, 5 


Duquesne contribu 


mills credit for chemical reprocessing are subtracted. 
However with the second core, using technological les- 
sons learned and with lowered fuel fabrication costs 

also assuming that the plant can be run at 90 Mw in 
stead of its original 60 Mw rating—this arithmetic comes 
out to 32 mills/kwh; and with the third core, to 15 mills. 
PWR will be recharged a whole core at a time. The 
first core is expected to last about 8000 full-power oper 
ating hours, or something more than 1% years; exactly 
how long is not known because the plant will be used 
mostly for experimentation in its first year. It is ex 
pected to operate at 10% of capacity in the first year, 
20% in the second year, 40% in the third, 60% in the 
fourth, and 80%, or normal, in the fifth. It may be 1965 
before the third core is installed. Fuel weight will be 
11-12 tons of natural U in the blanket region, 50-60 


kgs. of highly-enriched U in the seed region 
AEC pushing OMRE. By the end of the year AE‘ 


hopes to have an Organic Moderated Reactor Experi 
ment unit of several Mw in operation, reactor chief 
W. K. Davis told Nucironics He said early experi 
ments on this approa h surpassed expectations in that 
the moderator holds up well under radiation and there 
is not as much film deposited on the fuel elements as 
had been feared rhe prototype will probably be built 
at Arco. North American Aviation has offered to pay 
half the cost of building a pilot plant 


Nebraska to use “double barreled” a yproach. The 
atomic power reactor project propos d by Consumers 
Public Power District of Nebraska will employ a 
“double barreled” approac h to the most economic al use 
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“Ther e 





is a trend in lator, 


of atomic energy. Dr Chauncey Starr, head of the 
Atomics International division of North American Avia 
tion which is to build the 75,000-kw sodium graphite 
power plant, said it is hoped the installation would reap 
the benefits of both heat and radiation to make the most 
economical and. efficient use of atomic energy. The 
plan is to make available radiation, process heat and 
steam for industrial users: “Low cost power,” he said, 

see providing process heat and steam is in 
great demand by industries whose produc ts are receptive 


to improvement by radiation.” 


Industrial research reactor planned in Canada. A $2 
million reactor specifically designed for industrial re 
search has been proposed by Isotope Products Ltd. of 
Oakville and the Pulp and Paper Research Institute; 
everal firms have already agreed to participate, and 


others are considering the plan. p toa dozen com 


panies in the rubber, oil, chemical, metal and food in 
dustries and the entire Canadian pulp and paper indus 


Preliminary design studies will 


try would take part 
take 9 months and the reactor may be in operation by 
early 1958. 
ing firms in addition to its research function. 


It may produce radioisotopes for participat 


Time held ripe for nuclear gas turbines. A revival of 
the gas-cooled reactor was forecast in Washington last 
month at the first unclassified meeting ever held on the 
subject The four speakers—T. Jarvis of Ford Instru 
ment Co., | GC Gallagher ot Alco, S r 
American Turbine Corp., and C. H. Fox of Glenn I 
Martin—said power plants using turbines driven by re 


actor coolant gas could be made as con pact, at least as 


Robinson of 


efficient, and comparable in cost to other types now 
being designed. Three of the four speakers appeared 
to prefer the closed cycle to the open cycle gas turbine 
although the latter is cheaper All agreed it was a 
mistake the have cut short work in this field 10 years 
ago. Capt. J. J. McMullen of the Maritime Commission 
predicted the first atomic ship would be gas-turbine 
powered, A gas-turbine reactor plant may be proposed 
under the second round of AEC’s power demonstration 


program. 
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World News 


Germany wee swiftly. New evidence of rapid 
West German strides came to light at the Cleveland 
nuclear congress, where it was learned that West 
Germany had already built three U-refining plants, in 
Belgium, Spain and Argentina—the last one complete 
with fuel-fabricating facilities—and is negotiating for a 
fourth with Yugoslavia and will build a fifth at home; 
that in addition to the Federal research reactor project 
in the Ruhr and the Bavarian one at Munich, a ship 
building group is going ahead with plans for a third in 
Hamburg; and that a chemical reprocessing plant may 
also be built this summer. A number of German repre 
sentatives of industry and government were in evidence 
at Cleveland. Meanwhile the West German cabinet in 
Bonn decided the Federal atomic energy commission 
would be composed of 25 scientists, industrialists and 
economists, headed by Minister for Atomic Affairs Franz 
Josef Strauss. 


Calder Hall up-rated. Effective ey output rating of 
Britain's pioneer twin-reactor plant has been raised 
nearly 30% from original design estimates, from about 50 
to 65 Mw. The actual useful power output, including 
heat for space heating dnd local power consumption, 
will be equivalent to 92 Mw. The increased rating is 
thought to be attributable to higher operating tempera 
tures, and lends credence to official comment that the 
“primitive” gas-cooled Calder design still has much 
development potential. A design study is already under 
way for a reactor of this type directly driving gas tur 
bines, eliminating the not-too-efficient heat exchangers. 


Geneva atom show to be repeated. The trade fair held 
last August in Geneva in conjunction with the U. N. 
Atoms-for-Peace conference will be repeated in August 
1957 in Geneva and every two years or so thereafter 
the organizing committee has decided. The “brilliant 
results” of the first fair were such that exhibitors will re 
ceive a 32% refund of rent paid for booths. 

Meanwhile in England it was announced that the 
“Atoms for Britain” exhibit, first shown in Geneva, would 
be staged again at the British Industries Fair in London 
from April 23 to May 4. 


Reactor for Brazil. The president of Brazil's AEC said 
the National Research Council would acquire in the 
U. S. South America’s first atomic reactor. To be in 
talled in the university city at Séio Paulo, the pile wil! 
arrive there in August this year and be in operation by 
October 1957, the official said. 


Huge U field found in Sweden. State geologist Dr. 
Josef Eklund announced discovery of what is claimed to 
be the world’s largest field of uranium, with reserves 
estimated at ]-million tons. Located in central Sweden 
near Géteborg, the deposit is alum shale containing 300 
gms U per ton. Most is exploitable, but whether eco- 
nomically so has not yet been determined, Dr. Eklund 
said 


Austria seeks power bilateral. At its 9th session a 
month ago, Austria’s AEC urged the Council of Ministers 
to instruct Vienna’s ambassador in Washington to seek 
conclusion of a power bilateral. The Commission also 
set up a “reactor committee” to study which type of 
reactor would best suit Austrian economic and scientific 
Atomic experts in Vienna in and out of gov 
ernment believe it advisable, indeed necessary, to jump 
over the first step in the application of A-power—a re 
search reactor—and to proceed at once to a power reac 
tor that can also “fulfill economic requirements.” 
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purposes 


U. K. offers aid to Middle East. Britain has offered to 
place her experience in peacetime atomic development 
at the disposal of Baghdad Pact members (Turkey, 
Iraq, Iran and Pakistan) and to make British scientists 
and technicians available to those who wish to develop 
their own sources of nuclear power. 


Costs of Indian reactor. The NRX-type reactor that 
Canada is building for India will cost about $14-million, 
Prime Minister Nehru told Parliament. Canada is pay- 
ing half the cost, and is prepared to pay more “if the 
external costs exceed $7-million.” India has undertaken 
to spend $6.3-million, and if the internal costs run higher 
will meet the excess out of counterpart funds under the 
Colombo Plan. The reactor will be set up in Bombay. 


Britain and India sign bilateral pact. An agreement for 
“close cooperation and mutual assistance” in developing 
peaceful uses of atomic energy was concluded between 
London and New Delhi. Scientists of the two countries 
will consult and collaborate on “mutually agreed topics.” 
Announcement in New Delhi of the pact on the heels 
of the Soviet leaders’ visit to India was seen as signifi 
cant in London, 


Sweden makes more reactor news. One month after 
announcement of the “Adam” and “Eve” reactors—a 75 
Mw heating plant and a 100 Mw electric power station 
(NU, Dec. ‘55, p. 15)—the Swedish Atomic Energy 
Company announced plans for four new reactors. The 
semipublic company, which already has one research 
reactor, “R-1,” operating in Stockholm, and is building 
a second, “R-2,” on the Baltic coast, will build four 
vower units. The first, “R3a,” will deliver 90 Mw of 
seat to a power plant, by 1960; an improved version, 
“R3b,” will furnish 71 Mw heat and 13 Mw current by 
a year or two later. Both are expected to be competi 
tive with Swedish oil-fired plants. “R-4,” a longer-range 
project, will deliver 75 Mw of electricity, and the last 
most ambitious of the four, will generate 300 Mw. This 
program is independent of Adam and Eve, which are a 
joint undertaking of the Atomic Energy Company, the 
State Power Board, and the ASEA company 


’ 


Defense against winter at Dounreay, Exceptional meas- 
ures are being taken by the British Atomic Energy Au- 
thority at the reactor test station on the northernmost 
Scottish coast to ensure that winter weather does not 
slow building operations. 
to concrete, tes schedules call for pouring some 350 tons 
daily. As it is vital there be no flaws in it, unused naval 
hangars are being erected around assembly jobs ordi 
narily done in the open. Screens of wire net supported 
by tubular steel re will protect other operations 
Portable steam engines will heat mixing water and stone 
aggregate to make sure concrete does not chill below 
the temperatures at which it sets well. Dounreay is the 
site not only of Britain’s fast-neutron breeder reactor, but 
also of another experimental reactor, designated E-775 


Biggest fear is of frost damage 


South African U production up. Although production 
figures are not given for security reasons, an idea of the 
trend may be gained from some published export 
statistics. Exports of “prescribed materials under the 


Atomic Energy Act” (mostly uranium) in 1953 were 
valued at £3.9 million. During 1954 such exports 
jumped to £14.8 million, while for the first five months 
alone of 1955 the value was placed at £9.9 million 
more than double the value in the same period in 1954 
When U resources are fully developed it is estimated 
annual production value will reach £40 million 
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News in Brief 


Competitive bidding for uranium de posit leases. AK 


will institute a nev f r exploitation of 
its reserve uranium ¢ r nsive leasing 
of AEC-controlled 


production from privat d propert 


lated because 
till high 


election of 


The competitive | 

lessees by AEC 

Nuclear training for engineering teachers 4 summer 
institute on nuclear e1 eering tor ¢ ineering college 
faculty members will be rted at A e this summet 
co-sponsored by AEC, the ience Foundation 
and the American Sox Education 
60 teachers will take the 


Forum sponsors insurance study ; 0.000 rese 
project covering proble I lj liability in 
atomic energy field has been pla the Legislative 
Drafting Research Fund School by the 
Atomic Industrial For L pre y report 
March | and the be « leted within 
year Columbia Law role I M. Kernoch 
and John G. Palfrey 


AEC enlarges international unit ‘ Office of 
International Affair } een ul | to division 
status John 4. Hall con o head the unit It 
responsibilities include pI im, the pro 
posed International Atomic ind liaison 
with State De pt. and t A matters 


Yale buys accelerator ' Van de Graaff has 
been ordered by Yale fre } ltage Engineering 
Corp. It will be us i ne il radiobiological 
studies aimed at determinin ind function 


of cell components 


New U strike in Arizona ed as one of the 
iargest pite hblende discoveri e ma in this coun 
try, an ore body located 1300 feet » the lope from 
the south rim of the Grand Canye i mated to con 
tain between 100,000 100,000 ft marketable 
ore, making it one of t] j U.S. San 

ples from the strike m the " claim, assay a 
high as 3.18% UO r | vertical tove 

pipe” formation is ly wi it least 217 feet 
The Orphan claim i itely-owned land 
within Grand Can Ji ; ur} Mining operations 
will begin in spring 


Big year for small company At Instrument Co 
expects 1955 shipme t llion-dollar-mark 
for the first time in it istory f for the first 1] 
months of the year led § 11,905 24% increas 
over the correspon 


comp iny 


plans an expansi n 


Radiomedicine course offered Ceneral Hos 
pital, Jamaica, L. 1., in cooperation with AEC, will offer 
a four months’ course the n es of radioactive 
isotopes beginning Feb, 14 


An LMFR for Pacilic Northwest? Washington 
State Power Commission i onsideri i bid to AEC 
for a 30-Mw LMFR pe 
actor would use a U-Bi slur legrees | 
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$15-million re 


More Be for AE( om i¢ vill this month 
invite private ndusti ( I is on supplying 
100 OOO poun r re or-¢grad I lium annually 
be allowed to 
requirement urrently met 
ion-owned plant at 
Brush Beryllium 
tatus il private 

| 


ij 


BNL reactor declassified ha big gray 
August 1950 


ified facility 


ite 


opened 
tion opens also 
i 

facilities on t yp 
productior 
out 70 simul 

taneou x 0 ! Ipp d by the reactor 
Biggest nuclear microscope Stanford I phys 
icist j e couple t , t ctron linear icceler 
pecti meter to 
evel built It 
i sensitivity of 


irecting research 
rgrown electron 
n look ibout 
100.000 time hooting electror as high as 
590-milli inste )000 to 100 
the 
precise 

re t-piercing 

truct the 

up hope 


ition of proton 


1964 the | 
ll need tage 1,040-billion kwh of electricity 


all fi I ing manage 


Staggering energy demand forecast. By 


powe! eq! 1 nent dept 


il] ve t generating capacity 
vithin the ne LO t } Lit Latest GE studi 
how that by 1970 ' ind by 1980 65 of all addition 


1 
to generating ca t ll be tr ile 


Combustion comes to Connecticut 4 9350-acre 
Windsor, Conn., | 


neering. In t ‘ nuck engines 


heen bought b ( nbu tion 


rent center illion center 
peration by the 
of he compl and | 
reactor r the construction of rea ind 
the manufacture of fuel elemen ir¢g 4 tory 
neering ulministrative it i critical 
ility for xperimen a ho fuel element 
ition plant ar tallur ical and physi 
cal testing lab ll be built St & Webster are 
irchitect-engine " light” « nponents will be 
yuilt at Windsor hea items such as reactor pressure 
ve vill conti be fabricated at the Chattanooga 
lens plant rel el of the company s nut lear powe! 
ind reactor ‘ vent division I transterred 


from New York t \i , wi 
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and lithium iedide, europium activated of 
the inorganic type. The highly efficient 
sintilon brand plastic phosphor is also 
produced by National Radiac 


Personalized consulting service is avail- 


able for any crystal, nuclear electronic 


or system problem. 


5” SCINTILLATION 


HEADS 


@ Write for Bulletin #13 


on the |” Scintillation 


Head or for our com- 


plete catalog. 


pm ~ > 
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@ eee 
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POWER SUPPLY AND 
COUNT RATE INDICATOR 


ie. Dept. NJ 








Dimensions: 1” diameter by 15'2” long 


479 WASHINGTON STREET ® 


LOOK AT THIS SPECIFICATION: 


ELECTRICAL CHARACTERISTICS 


100 ohms 
0.2 volts 


positive 


Output Impedance 
Output Pulse Voltage 
Output Pulse Polarity 
Output Pulse Rise Time: 0.! us 
Output Pulse Width 2 m5. 
Amplifier Gain 75 
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The new “miracle metals’ are 
nickel, steel and copper 


these metals and their 


i by vacuum metallurgy 
mazingly improved high-temperature charact 

is to have little resemblance to nickel 

Metals melted 


«t 


ty 
s we have always known them 
uum are economical too, since they can be m« 


materials. Production rejects rates are shary ly cl 
ition alloys 
of Cleveland, Ohio has installed t! 


in its investigation 


son Products, Inc 
high-vacuum furnace to aid 
proved materials for the automotive and airc! 


rrently 
ipable of 1000-pound production with minor n 


it 
t itt 


r 


rated at 200-pound melt capacity, Thompson 
I } I 


t 


in important advantage should full scale vacuum m 
n be initiated 


is the leading supplier of production vacuum fur 
designs, ranging | 


try. Any of the basic furnace 
units to 1000-pound capacity and higher, ¢ 

to meet your particular requirements. If your int 

th-purity metals, write for your free copy of Sto 


90, “High-Vacuum Furnaces 


KKES MACHINE COMPANY, PHILADELPHIA 
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You might wait forever for 


another opportunity 
like this... 


Here is a once-in-a lifetime opportunity for you if you are an ambitious engineer 
or scientist. Westinghouse has just received additional new contracts to develop, 
design and build atomic power plants to propel naval vessels. That means unusual 
professional openings for a few talented engineers and scientists. If you are inter- 
ested in a creative job, solving some of today’s most challenging problems . . . a 
chance to use al) your training and experience .. . the opportunity to carve a career 
in today’s most dynamic industry . .. and you'll want to investigate Westinghouse 
Atomic Power today. You might wait forever for another opportunity like this. 


For many of these jobs you do not need previous experience in 
atomic power. Can you qualify for one of these assignments? 


PHYSICISTS-MATHEMATICIANS ge Physicists for Research Studies with 


welear Reactors; Theoretical Physicists for General 
Reactor Theory Development and Dynamics. Mathematicians—Research in Applied Mathematics, 
Numerical Analysis, and Digital Computing Techniques relating to Nuclear Power Reactors 


METALLURGISTS Basic Research in Physical Metallurgy, Corrosion and Radiation Effects 


on Metals; Applied Research and Development on Materials and Fabri 
cation Processes for Reactor Fuel Components, Power Metollurgy and Metal Working; Non-Destruc 
tive Testing 


MECHANICAL ENGINEERS To Design Power Plant Components—Heat Exchangers, 
P 


umps, Valves, etc.; Experimental and Theoretical Heat 
Transfer and Fivid Flow; Analytical Development in Mechanisms, Applied Mechanics, and 
Stress Analysis. 


NUCLEAR ENGINEERS We Will Train Graduate Mechanical, Electrical 


and Chemical Engineers with Analytical and 
Design Talents to Assume Capacities as Nuclear Engineers 


RADIO CHEMISTS To Perform and Supervise Analysis for Fission 
Products, Transuranic Elements and Other Ac 
tivities. 


- NEW ATOMIC EDUCATION PROGRAM 


1. Atomic Power Fellowship Program in conjunction with the 
University of Pittsburgh for selected engineers and physicists 
permits qualified personne! to obtain MS or PhD degrees, while 
receiving FULL PAY 


2. Westinghouse will also pay one-half of the tuition for 
part-time graduate courses completed for all technical 
employees. The other half will be refunded when an ap 
proved advanced degree is earned 


SALARIES OPEN 


Starting salaries depend on your education and experience 
Ample attractive housing reasonably priced in modern 
suburban community 15 minutes from plant 


Send Complete Resume Today To: 


MR. A. M. JOHNSTON 
WESTINGHOUSE BETTIS PLANT 
P.O. Box 1468, Pittsburgh 30, Penna. 
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i ve Key Chemical 
in the Future of 
Delense 


Lithium is nothing new. The 
element was discovered nearly 140 
years ago, but lay dormant. As 
late as World War II, only two 
significant applications utilizing 
Lithium existed; both were mili- 
tary: Lithium Hydride as a hydro- 
gen carrier in air-sea rescue kits; 
Lithium Hydroxide for multi- 
purpose greases. 

Today, Lithium serves Amer- 
ica’s defenses on the ground, in 
the air, and over and under the 
sea. You will find Lithium used 
in low temperature dry cell bat- 
teries, in the deicing of parked 
aircraft, in the air conditioning 
of naval vessels, in low tempera- 
ture, all-purpose greases to men- 
tion but a few. 

The future of Lithium in war, 
or in defense of peace, is infinite 


no one can gauge it. Propellants, 
new high temperature alloys, cer- 
mets, chemical processes—all hold 
promise of great developments to 
come. You are invited to explore 
this treasure house of the present 
and the future—with us. 


hrend: ahead in industrial 
applications for Lithium 


LITHIUM CORPORATION 
s\ OF AMERICA, INC, 


72595 RAND TOWER 
MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba « Amos Area, Quebec + BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago « CHEMICAL PLANTS: St. Lowis Park, Minnesota + Bessemer City, North Carolina + RESEARCH LABORATORY: St. Lowis Park, Minnesota 
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A BASIC INSTRUMENT FOR RADIOISOTOPE LABS 


G-E Portable Probe Selectively Detects 
a fy, and Thermal-neutron Radiation 


Scintillation Method of Detection Provides 
High Efficiency and Shorter Resolution Time. 


Now, with only one instrument, you can detect four 
types of radiation individually. The General Electric 
radiation probe provides this versatility in a light 
weight, portable instrument 


HIGH OVER-ALL EFFICIENCY, fast response time, and 
long life are provided by the use of a scintillation 
counter as the basic detecting unit. Output of the probe 
can be fed into any standard scaler 

FAST SCANNING is possible with the G-E portable 


probe because of its extreme sensitivity—about 25,000 


counts min/mr/hr from radium gamma rays 

SIMPLE TO CONVERT, the versatile G-E radiation probe can 
FURTHER INFORMATION can be obtained by writing be quis kly changed from an alpha detector to a beta, gamma, 
for bulletin GEA-5735, to General Electric, Section or thermal-neutron detector. Merely unscrew one cap and 


585-20, Schenectady, N. Y replace it with another 


GENERAL @@ ELECTRIC 





Predicting Reactor 
Temperature Excursions 
by Extrapolating Borax Data 


Borax data on temperature excursions are 
extrapolated for use in predicting per- 

formance of the U. of Michigan research 
reactor. The generalization, which is for 
the initially subcooled condition, agrees 


well with the limited data for this case 


By WILLIAM K. LUCKOW and 

LAWRENCE C. WIDDOES* 

Phoenix Project 

Unive ty of Michiaar 

lw ” Michigan 
AG. | Borax data—how the maximum fuel-plate 
temperature rises for various stable reactor periods 
At the start of the excursions, the water was 200° F 
and boiling 
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FIG 5 Generalized effect of subcooling on fuel plate 
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FIG. 2. Borax data—how various degrees of 
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The Los Alamos 


Human Counter 


Take 140 gallons of liquid scintillator, 
scan it with 108 photomultipliers, 

shield it with 20 tons of lead 

then you've got the essentials of a counter 
that will determine the gamma activity 


of body potassium to 5% in 100 seconds 


By ERNEST C. ANDERSON, ROBERT L. 
SCHUCH, JAMES D. PERRINGS, and 
WRIGHT H. LANGHAM 

entific Laborato / 


FIG. 1. Counter outside of lead shield 


FIG. 2. General view of counter showing lead shield, loading trough, and subject 


about to lie down in sling that will carry him into counter 
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FIG. 4. Gamma activity b s as function of body weight 
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Examining Irradiated Fuels 


Under Water 


128 slugs per 8-hr shift can be studied for radiation effects at this underwater 
facility. Three items——primary inspection station, slug cleaner, and dejacketer—are 


described. Output is high and capital cost low, compared to hot-cell operation 


By HENRY J. BELLARTS, JOHN L. SPENCER, and ROY S. PETERSON 
Hanford Atomic] () ( AL ('o.. tichland | } 
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1. Metal examination facility uses water shielding. Irradi- 
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slug at a time to 
Cartridge holds 16 slugs 
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transferred by manipulator arm to slug-carrying cartridge 
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3. Slugs are cleaned, using acid. 


Two TANKS, both of stainless steel, enclosed in an insulated outer shell, comprise 
’ ’ F 
Upper tank is actual cleaner, where hot acid cleans aluminum sur 


the slug cleaner 
Cleaner sits on a stainless steel 


face. Bottom tank stores acid when it is not in use 
base with positioning holes Dowels mounted in the basin floor exactly 
cleaner Air pressure is used to transfer liquids Detail shows manifold that auto 
matically forms water tight connection Upper tank is 


24 in. in diameter by 24 in. high 
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4. Selected slugs are de- 
jacketed, using caustic 
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By S. DAVISON, S. A. GOLDBLITH, and B. E. PROCTOR 
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FIG. 1. Arrangement for rer oving radiation-induced darken 


ing of glasses by heating 


Glass Dosimetry 


Here's a thorough study of silver-phosphate glass as a dosimeter: the effects of 


storage temperature, how postirradiation heat treatment stabilizes fading, the 


effect of freezing temperatures during irradiation, and other parameters 
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- After 6 days at room temp 
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Nonerased glass 
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Shielding Constants 
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LIQUID SCINTILLATORS Il 


Pulse-Height Comparison of 
Secondary Solutes 


Double-solute liquid scintillators can give greater pulse height and less absorption 
than single-solute systems. The best secondary solutes are POPOP and BBO; 
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Pulse height versus secondary-solute con- 
centration. Primary solute is p-terpheny! 
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TABLE 1—Induced Gamma 
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Inexpensive Pulse Generator 
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PRECISION 
REGULATED 


¥ STABILITY 


(Long term 
Short term 


¥ LOW RIPPLE 
¥ LOW IMPEDANCE 


100 ppm — 
50 ppm per hour) 


CLOSELY 
REGULATED 


¥ Low Voltage —High Current 
v¥ DC POWER SUPPLY 


Mode! PR 300 


Here's o volioge reference that con be 
depended upon for many laboratory func 
tions, but specifically suited for calibrating 
meters, powering multi-stage amplifiers and 
computers 
OUTPUT TOLERANCE | 

' n ’ ( a © 
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Model 32V15A 


A Magnetic Amplifier Power Supply with 

output ot 15 amperes continuously variable 

from 5 to 32 volts without switching 

REGULATION: *+1% | 

RIPPLE VOLTAGE 
lood " — 


Complete specifications and details 
vpon request — write or wire today 


2232 EAST BURNSIDE STREET 
PORTLAND 15, OREGON 
BEimont 6-9292 


MANUFACTURERS OF SPECIAL ELECTRONIC EQUIPMENT 
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TUBE FITTINGS FROM 


_ ALUMINUM 
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Carpenter 20 
old 


Steel 
Tantolum 
Teflon 
Titanium 
Zirconiom 
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Nickel 
Platinum 
Silver 
Stainless Steel 


LytEL* 


POLYAMIDE RESIN 


Hastelley 
Inconel 


From aluminum to “Zytel" there's a Swagelek 
answer to your fitting problems. The new Swage- 
lok Tube Fittings of “Zytel” are for use with 
plastic tubing in applications where corrosion 
is @ problem, They are the first to be made ina 
complete range of shapes that include elbows, 
tees, reducers and adapters. 


The new Swagelok Tube Fittings of "Zytel” are 
made to the unique Swagelok potented design 
that provides strong, torque-free and leakproof 
joints at all tubing connections. Sleeves or in- 
serts are unnecessary, Specify Swagelek for 
every fitting need and eliminate unnecessary 
fitting problems. 


FREE: For complete information write for the 
Swagelok catalog. Address Dept. J41 


Swagelok Tube Fittings Are 
Easy to Use 
No Special Tools Needed 
No Flaring or Threading 


*DuPont trade-mark 
CRAWFORD FITTING CO. 
140th Street 
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Gamma emitting samples inserted into @ scintillation well counter are 
i by Radiation Analyzer and standard scaler. Adjustable ‘window 
yie & set to count only pulses that ta thin @ pre-selected 
of the energy spectrum, thus virtually elir ng “background ity ‘ st I ectrum 
e cobalt 


with nuclear-chicago’s 0» cise in alsorption coetiivient o 


15 &’ Wy 


NEW RADIATION ANALYZER s'» s s0 00 A s 


Analyzer ie available seperately as : ' i 
rian li 
economical accessory for iat at 


teady having @ scintillation detector and ¢ and your present scaler n sured : 1.500 
scaler or rate-meter . . m 
and scintillation counter 


The advantages of pulse-height selection 1,000 A 
for background and scatter-error reduc- 1 x 10° rep 
tion, multiple tagging measurement and = than 
energy analysis are now available for every 
radioisotope laboratory. The Radiation 
Analyzer, connected directly to your pres- 
ent scaler and scintillation counter, in 
corporates in a compact single-chassis 
design a non-overloading linear amplifier, O00 
pulse height discriminator and extremely 
Automatic scanning and record 80 stable high voltage regulator. Circuitry ' ' 000 
trum energies is accom / Ane ae 
lyzer, rate-meter, recorder and scintillat has been designed for simplicity, stability ng n absorptic coe th 


counter, Gamma eneray 
Cesium-137 ie shown on rece 


and high reliability. 


SPECIFICATIONS 


@ Linear feedback amplifier with gain of M 500 to 1500 volts with ten-turn potentiometer. Regula 
tion factor of 20 


+ tH) 


@ Non-overioad amplifier with delay line shaper ef 
arate amplifier output @ Overall resolution time tor equal pulse pairs within 1.5 


@ Base level adjustable 0-100 volts with ten-turn potent microsecond 


ometer, Channel width of 0.10 volts provided by precis @ Front panel switch provides integral or differential 
single turn control. Computer tubes. precision components count 

and uitra-stable power supplies provide long term stability @ Provision for external base level control allows auto 
@ Regulator for scaler high voltage supply variable from matic scanning 


Write today for full details 


nuclear - chicago 


NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 

235 West Erie Street, Chicago 10, Illinois 
® LEADERS IN MAKING RADIOACTIVITY COUNT ) 1 Tech. De M.1.1 
January, 1956 - NUCLEONICS 








used in the c ae silicate glass in pl ace 


TABLE 2--Mass Absorption Coeffi- 
cients of Ag and Co Glass 


of potassium (3 marium (137), and 


LOS I ! ive! phosphate 


Sun and 

and data of water (7), we 
calculated the sorpti coetheients 

stopping powes Ht SUN glass 

and cobalt gla lol ! energies 

hese calculation I ummarized in 

Table 2 he ratios of the absorption 





coetheients of the er glass rough 
agree with the ratios of the fluorescent 
response in comparing energy depend 
ence Although the correlation for the 
TABLE 3—Reproducibility of Ag and = CObalt glass between absorption band 


Co Glass and “stopping powel is not known 
the energy dep naden the absorp 





dverage « tion coefficients presumably has an 
tion from mean effect on the energy lependence ol 

the absorption band formed with 
Cobalt Silver irradiation, 

Reproducibility. Reproducibility 
studies were made on the silver phos 
phate glass and the »balt glass The 
results are listed in Table 3 


These differences in re producibility 


Jetween 





between the two dosimeter glasses 
meits 
might be explained by the chemical 
nature of the absorbing centers. The 


glasses colored with metals, like silver 





and some other nonionic chromophores 
are generally know for greater sensi 
tivity to melting 


mM 


il reading time after 
used for all doses. Conclusions 


fading data j 
A dosimete! ‘m consisting of a An industrial periscope is very 


| ading he« omes i 
simple spectrophotometer and radia often the answer to hard-to-get- 


hen the dose rate 


that used for tion-sensitive gis hown by « xperi at, underwater, hazardous loca- 
I ser a) enil 
t] it ment to be suitabl or the measure tion or Hot Spot remote control 

it elipser line 
| ment of routine do f high-energs observation. Ideal for use where 


ind reading is of a 
radiation in the do reol 5 «10 heat, pressure or Hot Cell radia 


t * 10° rep ouls xtended to tion are problems the peri 
dose rates and radiation energies widel’ scope offers unsurpassed clarity 


t response of the silver 1 , and definition, true color, and a 
different trom 0 ported by recall 


ndependent above bratis sail It} long, maintenance-free service 
ra iW under ce ! ris Of tise itt 
vy 200 kev the re lite. Attachments are available 
the advantag er other methods of 
ing & maximum ; for photo recording all viewed 
ruggednes 0 ne root 
ntel 6) ke / ‘ material. 


reproduc ibilit 

Silver-phosp! | has been With our wide experience in 
shown in detailed 3). including this field, we probably have 
exposure rving energie dose a design to fit your viewing 
rates. and do o be suitable as a problem. Send for Bulletin 301 


tem \ 


Energy dependence. The radio 


orption is cuirectly 
lose apple ition 


pendence | quite 


wience of the coba 
been menus 
more limited 
taken to avoid 
me range witl 


eet whe a i tae en OR Ca : 
ibsorptions in the roximats ¢ fading when 4 LMORGEN 


; measured at longer wavelengths 
must have affected 
‘ necessitated b i com 
ndence of the sil T) 
e Ono! I Mi tion _ ns 0 
ail weight . 1 ¢ it i Pés pone | 


cobalt gla is @ han that of silve 


because of emical insensi CORPORATION 


of cobalt in gl melte to tem 


obalt 59 


tir 


perature and o» dation-reduction condi Plant: 347 King Street, Northampton, Mass 


These factor hould favore! New York Office: 30 Church St, New York 7 


y , . 
} tions 





Vol. 14, No. 1 - January, 1956 59 





Plastic 
Scintillators 


NEW LOW PRICES! 
NEW X-RAY SCINTILLATOR! 


Rapidly increasing production of Nash 


and Thompson's Plastic Scintillators 


has resulted in greatly reduced prices 
Scintillators are now available at figures 
competitive with any other producer in 


the world, e.g. 


ONLY 846.20 
ONLY § 7.00 


thick 
thick 


6” diameter x 1 
2’ diameter x 1 


The new X-ray phosphor, primarily 


for medical use, is * air equivalent and 
has a linear response within the range of 
500 KeV to 25 KeV 

Other include 


Sodium 


Scintillators available 


lodide, Potassium crystals of 
lodide, and Stilbene 

Nucleonic equipments include Portable 
Dust Sampler, Quartz Fibre Measuring 
Device and 3-Channel direct Microamp 


Recorder 


WRITE TODAY FOR FULL DETAILS 


Nash 
and Thompson 
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Oakcrolt Road, 
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FIG. 1. Fission chambers, amplifier, probe, and drive unit. Fission-chamber movement 
within assembly is controlled by probe and drive unit. D-C motor drives probe through 
rack and pinion gear. Chamber position is determined by Selsyn indicator attached to 
drive pinion and connected electrically to duplicate unit on remote-control panel 


Fission Chamber Measures Neutron 


Distribution Quickly, Accurately 


By ROBERT G. NOBLES and ALAN B. SMITH 
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Construction of fission chamber. Shell is two 0.1-in.-thick pieces of mild steel 
hard-soldered together. Set screw attaches chamber to probe; hermetic seal (Hermetic 
Seal Co., Newark, N. J.) is soft-soldered in screw recess. Electrode combines 1-in® area 
with minimum of electrical capacitance; 100-ug/cm* coating of fissionable material is 
applied to electrode. Coating method (1): nitrate of fissionable material, dissolved in 
Zapon lacquer binder, is painted on electrode; electrode is heated to 500° C, burning off 
lacquer and converting coating to oxide Finished surface is smooth and tenacious; satis- 
factory coatings of neptunium, uranium, and plutonium are easily obtainable 


January, 1956 - NUCLEONICS 


FIG. 2. 





> ees | 


re Heavy group | 


/ \ | 
Light group | 
/ \ _gLioht group | 


47 
« Bias point 


:s«S. +. 4 
Pulse Height 


FIG. 3. Differential analysis of pulses from 
fissions in U chamber in thermal flux of 
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thin Double-humped” distribution is 
characteristic of U thermal fission (2). 
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| | Advantages 
} of The 


VICTOREEN 
Radocou? 








The RADOCON is a compact control unit for pre-setting and 
monitoring both rate and total roentgen delivery through a 
thimble ionization chamber selected for the sensitivity, energy 
and intensity to be measured. The RADOCON features (1) rapid 
measurement, (2) continuous indication of rate and dose, (3) 
reliability and high accuracy, (4) flexibility in using and placing 
probes, (5) wide selection of energy, intensity and sensitivity. 


+ * * 


A variety of ion chambers, not limited to these, provides a wide 
selection for radiation measurement in research, diagnosis and 
therapy, health protection, and isotope assay. 
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Compect, convenient, accurate 
Operates on a single flashlight cell 
Weighs only 2 pounds 

Beta or gamma by twist of a knob 
Two ranges:0-25 mr/hr, O-1 r/hr 


Accessories to multiply or divide 
both ranges by 10 


Curtiss-Wright 
RADIAMETER 


The Curtiss-Wright Radiameter is a 
radiation survey meter designed especi- 
ally for health and industrial 
hygiene applications. Using a unique 
inverted triode circuit, it performs func- 
tions usually requiring two instruments 
The lower scale provides high sensitivity 
for decontamination monitoring. The 
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stallations turned on only momentarily 
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the Geneva Atoms-for-Peoce 


Conference 


Research and engineering 
methods and data 
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U. S. ATOMIC ENERGY COMMISSION 
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Detailed descriptions, complete with selected de can be put to work in nuclear reactors for research purposes and for the 


RESEARCH REACTORS 
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Reactor Irradiation 
USING 


Pneumatic Tubes 
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ystems: 


estment. 


High capital costs often result from | 


the additional complexity of a nuclear 
sten put in Many cases they are 
irther increased by the commendable 
to be on the safe side by a large 

Such safety factors are large 

result of the many uncertainties, 

and otherwise, and therein 

need for a large amount of re- 


ind de elopment work to reduce | 


example, to avoid corrosion 
the best and usually the 
materials have been 
(Juite often 


necreases fabrication costs and 


expensive 
for each application. 
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ias been used for its obvious 
in regard to corrosion re 
However, the items of cost 
construction time, and 
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in favor of carbon steel as a 
on material. Thus, if it can 


n that the corrosion resistance 


yn steel in relatively pure water | 
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per water treating, we would 


Vl ce inother step toward more | 


ecorl ical equipment and 


ath powell 


information Available 


ninvestigation of the corrosion 
steel] in water has been per 
if wock and Wilcox Com 
In tl é 
000 specimens were used in 70 
hich 14 


ited ‘Test times were as short 


perimental program, 
vater conditions were 
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O00 hours ina 16 month program 
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errors trom corrosion 


maining on the specimens 


Time as a Variable 
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7 he corrosion rates of car- 


id low alloys were relatively 
But, as the clean sur 
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» total corrosion tapers off 
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relatively high capi- 


cheaper 


agnetic 
mplifiers inc 


— announces its new 


: VARIABLE ! 
| SPEED DRIVE | 


cio —~ .. — - 


AFFILIATE OF 
GENERAL CERAMICS 
CORPORATION 


ae 


MAGNE-SPEED’ 


Stepless, instant 

starting, compact, 

50:1 speed range, 

good regulation with- 

out tachometer, long 

life, virtually mainte- 

nance free service, low cost, 
fast response, reversibility, 


or remote control. Write for 


Other |! 


SIZE ll — 
3/4, land 1-1/2 HP 


SIZE |— 


4,1/3 and 1/2 HP 





dynamic brake, local 


Bulletin S580-5-55. 


Products and Services 


Magnetic Servo Amplitiers 
Transi-Mag * Amplitiers 


Analog Computors 
Photoelectric Controis 


DC and AC Regulated Power Supplies 


Application engineering and 


conversion of tool ma- 


chines and production processes to automatic control. 


Magnetic Amplitiers «inc 
Tel, CYpress 2.6610 * 632 TINTON AVE., NEW YORK 55, NN. Y. 


sy on @ 


¢. 
iM; 
MA, 
7 





° O ome @ 
“@ &» 


Te 


PHYSICS 


ie 


a 























The Hughes Rew 
Ppiloneering in long-rang 
research in the field 
and millimeter 9 
clocks, atomiu 
and frequency standar 
gases, liquid mid re emi } unpre 
oan lif 
Those who u . 
in this field ol 
Degree, with course a 
in One of more of 


TAPP RELATI 


HUGHES 


ATOMIC AND MOLECULAR re 
BEAM SPECTROSCOPY 


RADIO AND MICROWAVE 
SPECTROSCOPY 
Gases, liu nd f 
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Conclusions 


he result ndicated that corrosion 
i clean specimen at the 

t and that the corrosion} 
ses rapidly with time of] 
After 6 months, indi ited | 
te it 600° F are below 20 | 
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in semistatic water re- 
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ttle difference in corrosion | 
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iter treatment for reactor 
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of carbon steel in 
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rbon-steel corrosion 
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chemical 
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continuous development 
individual attention 


custom construction 
insure you the latest advances in 


master-slave manipulators 








Central Research Master-Slave Manipulators are custom-built 
to laboratory standards of precision—-yet they cost no more 
than ordinary manipulators, And since each CRL manipulator 
is scheduled for a specific application, each one incorporates the 
latest proved design features. As a result, you get the benefit of 
continuous development instead of a “year old’’ model whose 
design was “‘frozen’’ for production purposes. 

An example of original engineering is the slave-end pivot 
joint on the CRL-developed Model 8 manipulator. The new 
rounded joint was developed to solve the problem of a customer 
who required an installation in such limited space that a mani 
pulator with the originally designed joint could not be accom 
modated 

This new exclusive CRL improvement, which will be incor 
porated in all CRL Model 8 manipulators, also makes possible 
full booting of the pivot joint where required. 

While this development may not be of importance in your 
application, it is a concrete demonstration of the fact that you 
can be sure of getting the benefits of continuous development 
when you buy a Central Research Laboratories Manipulator 
Yet CRL manipulators are competitively priced because CRL 


specializes in precision laboratory equipment 


Cindi Keucauh, 


Telephone or write today for 
more information concern 
ing CRL manipulators and 
accessories, or about hot-cell 


design problems 


Dept. 101, Red Wing, Minnesota 





92,000 hours from now! 


It is difficult to realize that this historic “flying 
machine” j ist 92,000 working hours old 

Frem that 1910 beginning to today’s new multi-jet 
Navy XP6M SeaM ri has developed and 
produced a new aircra d qn every 1500 hours of 
the working ca 

On this backlog of ne inmatched by any 
other aircraft company ij vorld —one of the 
youngest and n ynamic managements in the 
industry is engineering new methods that are thou 
sands of hours ahead ¢ raft calendat 

You would do well to fir vhat’s happening at 
Martin — and what the opportunities there in AERO 
DYNAMICS, ELE ,ONICS, STRUCTURES, 
PROPULSION and } SAR POWER might do 
to speed up your own ¢: lar of progre 

Contact J. M ollyday, Dept. N-1, The Martin 
Company, Baltimore 3, Maryland 
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Personnel Administration 
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Borax-3 
Fuel Element 


The Non-Political Atom 


The atom or the neutron have no nationality, We are interested in 
the fabrication of fuel elements for use in the international Atoms for 
Peace program. The best way that we know to make progress in this 
vital program is to be able to sell industrial know-how and products 
freely in the international mart. Under the Bilateral Agreements, the 
Nuclear Products Division of the Metals & Controls Corporation 
desires to be of assistance to concerns in the United States or in 
other countries in the matter of fuel element fabrication and supply. 

From among the many types of elements, such as the Argonne 
Borax-3 fuel element, for which Metals & Controls as the 
uranium-aluminum containing fuel plates, we believe there will be a 
design which will satisfy your requirements. 

We will be pleased to send you our brochure on fuel element 
fabrication or to consult with you on fuel element requirements 


METALS & CONTROLS CORPORATION 
NUCLEAR PRODUCTS DIVISION 


1301 Forest Street, Attleboro, Massachusetts, U. 5. A. 





MEDICAL SCINTILLATION SPECTROMETER 


A New Modern Approach to Medical Isotope Measurements 


Greatly Improved Accuracy in lsotope—Uptake Measurements 
Complete Model MS-1 Spectrometer includes the following: 
SCINTILLATION HEAD SINGLE CHANNEL ANALYZER 
FOCUSING COLLIMATOR HIGH VOLTAGE SUPPLY 
FLAT FIELD COLLIMATOR COUNT INTEGRATOR 
LINEAR AMPLIFIER PRESET TIMER 


(Built in accordance with designs on pages 82—88 Nov. 55 Nucleonics) 


NUCLEAR-ELECTRONICS CORPORATION 


formerly Spinco Manufacturing Co., Inc 


2632 W. Cumberland St. Philadelphia 32, Penna. 














For continuous and accurate TECHNICAL ADVANCES 


DUST SAMPLING 


with permanent records RadiationDamageto A: 


Processing Reagents 


SES 
KONISAMPLER 


(pot. pend.) 


Employs principle of therm 
precipitation. Light we 

all electric Automatic t 
also operate contir 
particulate matter ; : 
microscopic, electron pic 0 Counting Suspensions I 
visual and for permanent record in Liquid Scintillators 

on standard glass slides 

Cost (complete) 

with carrying case $225.00 


Send for descriptive literature K-1 ble ympounds tended te 


Designer and manufacturer of oo = Now Ha 
continuous gravimetric and « f 


types of thermal precipitators ort the cour 


Uspension 
JOSEPH B. FICKLEN Iii 


1848 East Mountain Street 
Pasadena 7, California 


Surface Irradiation 
Affects Plasticity 


radiation 
SU 


ol Vienna 


6" THICK 
RAY PROOF 
SOLID LEAD 


HIGH DENSITY 
“GLASS BLOCK 
TYPE 44 
; FRAME 





RAY PROOF 
iGH DENSITY 
ONC. BLOCKS 


PE ® 


HOT CELL WALL SECTION 


Our materials are 
designed to meet your 
shielding specifications. 


RAY PROOF 


f RATION 


Sat TREET, NEW YORe 


WE SOLICIT YOUR INQUIRIES 
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FORD INSTRUMENT 
solved one design problem by 
CASCADING RESOLVERS 
WITHOUT 


ISOLATION AMPLIFIERS 


To get around a problem that arises in almost every resolver application 
among other 





Ford engineers recently designed a computer which, 
things, employed a chain of cascaded resolvers to solve complex trig- 
equations, without the use of isolation amplifiers. They 


solved such an equation as: 


onometrik 


Asin a cos ¢ + Acos asin b sinc + B cos b sinc 


his was successfully done, without use of vacuum tubes or amplifiers 
in this circuit: 





























In view of the widespread use of resolvers to generate sine and 
cosine functions in modern electro-mechanical analogue computers, it 
is of great practical significance. Resolvers produced by the Ford Instru 
ment Company have now reac hed such a high degree of precision, that 
it is possible to obtain, from an unloaded resolver (which accommodates 
a single angular quantity only), an accuracy to within less than one 
tenth of one percent. But most computing circuits call for the use of 
another 


resolver, no matter how high its precision, the overall accuracy of the 


Se eral resolvers and once an ordinary resolver is loaded by 


re ols eT Cas¢ ade is seriously affec ted. 


voiding this difficulty is to use an isola- 
tion amplifier for each resolver, so that the resolver continue 


der no-load conditions regardless of the size of the cascade. The 


The conventional method of a 


s to operate 


mportance of cascading without amplifiers is readily appreciated if we 
realize that the isolation amplifier usually increases the cost of the equip 
ment, more than doubles the size and generates many times more heat 
that must be dissipated to prevent breakdown of the components. Fur- 
thermore, 


the use of vacuum-tube amplifiers always raises the problem 


of tube ruggedness and reliability, and requires an additional source 


of d-« plate voltage. 


Have you problems which the engineers at Ford might solve by 
’ 


Write for further information. 


ca FORD INSTRUMENT COMPANY 


Division of Sperry Rand Corporation 
31-10 Thomson Ave., Long Island City 1, N. Y. 
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designing and manufacturing computers, controls or their elements? 


Ford’s capabilities are among 
the finest in the country 


One of the Ford laboratories where a 
particular design project has called for 
careful study of resolvers and resolver 
cascading. Two of the engineers assigned 
to this project are here checking results. 
From this work will come one of the 
new, highly classified weapon systems 
for the armed forces. 


For accuracy and reliability —both vi- 
tally necessary in military instruments 

experienced machinists must work to fine 
in the order of .0005 of an 


section of the shops 


precision 
inch, Here in one 
of Ford Instrument Company, men are 
milling parts for an airborne computer, 


Typical of Ford instrument's 40 years 
of experience in pre 
wk in the field of 
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SPECIALIST 
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The Editor 
NUCLEONICS 
330 W. 42nd St. 
New York 36, N.Y. 


PATENTS 


Determining Radioactivity 
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ee 


EFFECT on plateaus of G-M counter and 
gas-flow counter of adding butadiene 
0.1 of isobutane pressure) to isobutane 
helium mixture. Curves A are for iso 
butane-helium mixtures, and curves B for 


added butadiene 


Self-Quenched Counters 
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instruments for Tratomic physics 


| 

j 
Now for the first time a complete line of 
versatile component units for radiation 


research equipment is available. These 


For detailed information, please send for free Qookle1 
precision units can be made up in a wide 


variety of instruments and systems to 


suit your particular requirements; at the 
- A 
| o same time they offer the economies 
( vie achieved by standardizing basic units 
O High Street. Boste 10. Mas 
Sites Getahe ae ¥ These unique instruments include 
2030 Wriaht Avenue, Rict nd 3. Calif 
ae ee . among others, single and multichannel 
pulse height analyzers, an outstanding 


WASHINGTON « NEW YORK « H 5 
; new linear amplifier, coincidence and 


anti-coincidence analyzers, alpha, beta 
See this equip 
ment at ov 
Booths Neo 40 . ‘ » « > 4 , 
Sa Ge om tinuous and step-wise spectrum anning 
Meeting, Hotel CQuipment, and a five peak analyzer 
New Yorker 
N.Y.C. Jan. 30 
to Feb. 4, 1956 


and gamma spectrometry detectors, con 
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BOOKS 


Hi-D 
LEAD GLASS WINDOWS BOOKS RECEIVED ! 


IN CONCRETE WALLS The Principles of Chemical Equilibrium, 


De ntiig 


Molecular Beams, 


j W if ind So! 


WIDE ANGLE 
ofr vitw 


Hi-D Lead Gless Windows in con 
crete walls are dry, and hence are 
completely dependable. Where the 
viewing problem is mainly wide ™ ; _ hes 
“angle vision, Hi-D Glass is fully com Hig 0 Oli ! ( \ Transistor Electroni« Ss, 
petitive in price with zine bromide 
LARGER SIZES NOW AVAILABLE 
Thi top 


Send for circular GS-4 ron heor {eitz 


PENBERTHY ignel quantum 
INSTRUMENT CO. order-disorder 
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Magnetic Materials in the Electrical 


Industry, by P. RK. Bardell (Ph 


ophical Library, Ine., New York, 1955, ALSO OF NOTE 


$10.00 After ad 
elopment 


r ol permanent 


g Atomic Age The Tenth Year 


agneth materia itor f the International 


‘ uch i thi (,ene 
tive teste! 
transducers A glo 


| units | included 


Laplace Transforms for Electrical 
Engineers, by B. J. Starkey (Philo 
‘ phi il Libr try Ine Nev Ye rk, 1955 


$10.00 To be most 
International Radio Tube Encyclo- 


to electrical engineer th aoe ? 
pedia. The 1954-50 edition give 

ented in their language od 
let f 18.500 tube types Dept 


if i Oo! I 


t} 
if 


mathemat i the bool} 
IRT, British Industries Corp 


A sixteen page catal: 
instrumentation fi dD ne St 7 Vo , Vv. } 
and therapeutic radi 
Safety in Industry, by D. I. Macfarlane 


Available on reque 
Ine., New Y Review of Current Research and Direc- 


Dept. Ba (Philosophical Library 
1955 /l pages, $6.00 


This illu tory of Member Institutions—-1955. 
Berkeley fi. \ trated book discussed protective n Chis biennial edition includes 105 mem- 
a = ires to be taken for the safe f ind r institutions of the ECRC and 7,500 
$000 woelen? avenue, @ NL trial personnel Topic covered ar ch p ct wing over 15.000 
t and fume control | enato nti Secretary 
derm t > rs rngineering 
Yor! 
Vew ) 
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We have a house to put in order... 


F— HAVE A HOUSE to put in order... and it’s the 


house where America lives 


ur country’s many million homes, more than | out 
ry 10 are out-and-out slums. Nearly one-half of 
merican dwellings are in poor to “fair” condition, 


irgently need basic repairs. 


Something must be done—both to correct the slums 


of today and prevent the slums of tomorrow 


How do slums start? Usually just one house starts to 
slide downhill and soon a whole block changes. Pride is 


Other houses are neglected, decay spreads 


So the 20 million homes in need of basic repair and 
improvements deserve equal attention rhe time to stop 


the spreading blight of slums ts before it starts. 


What’s your stake in stopping slums? 


If you think your town is different, just look around you 
If you think slums only affect persons who live in 


them, think again 


Slums raise taxes and lower property values of the 
whole town. They raise rates of crime, delinquency and 
disease. Everyone has a real stake in stopping slums 


And that includes you as a businessman 


Your firm is certainly dependent on the welfare of the 
community where you do business. But it’s more than 
100d business—it's good citizenship to take part in effort 

at civic improvements. It’s the responsibility of 


y business. 


What can your firm do? The answer to America’s hous- 
ing problems starts with individuals. But to roll back 
slums is such a big job it’s going to take more than indi- 
vidual effort. It will need the cooperation of your busi- 


ness and many others 


Some slums should be torn down and a fresh start 
made. Others can be remodeled and made to conform 
to better living standards. So it is up to you to support 
every sound program which seeks adequate housing for 


all our people 
New help is now available 


There is a new national, non-profit organization called 
A.C.T.1L.0.N.—The American Council To Improve Our 
Neighborhoods—which is designed to heip all individuals 


or groups interested in putting America’s house in order 


Send for a free copy of “ACTION 
A.C.T.1.0.N. is and proposes to do. It lists booklets, 
research, check-lists, and other material which can help 
you. Address P. O. Box 500, Radio City Station, New 
York 20, N. Y. 


It explains what 


American Council To Improve Our Neighborhoods 
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British Research Reactor 
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The Original Medical Spectrometer 


— 








. Another EW Detectolab DZ21 


Francis-Bell Spectrometer 


T 


SPECIFICATIONS 
Window width: / 
Span of "'E" Dial 
Amplifier Rise Time 
r at Ss = High Voltage: 
Directional Feature # 


Scintillation Probe Scale Ranges 


Preset Timer 


For further information read November issue’ 
° ucleonics pages 82 to 89 
Jf Fi ¥ 
a 
J Quality 
Satie 


where it COUNTS 


Model DP21 detectolab,.. 


[DP j Scintillation Probe ha i 
ing the greatest dire« 
probe commercially avail 6544 WN. Sheridan Road 
ocal length collimator Chicago 26, iiitateat | 
radiation patterns may be 
ed light beam on the axis of 
cluded for positioning the UM i ee es 
hielded in all directions fet-ta-t-t2 tila) 
by using a light pipe 2 
e-half that of lead 


Write for Catalog N5-A 
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Area Monitor 
Model AM-1 
for low-drift 
continuou 
background 

for amin 
chamber lor tM 
registered throug! 
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direct reading 
and fl er 
chart (not show 


27 (Gorham 


Wide-Band Switch 
ES-ISOA (above 
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Single-Channel! Analyzer 
Francis-Bell ORNI 

lowed in the C-2900 

Which include 

meter, power 

Window widtl 

Lo” NRD fh 

Etzel Ave., St. I 


Amplifier and Discriminator 


Model 652 ampinher | s() 
rain flat between 3-db pointe 7} Portable recorder 
High and low ltag th 200 
Included 
Lid., Ber 
W harf 


Digital Recorder 
Digital timer, counter. 
yt) te 


100.000 


Low-voltage supply. 
+} 


Ken 


Analyzer modification. 
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p 7 provide 
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in three dimension 
positioning, C1 hielded Mercury batteries 
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Sliding pulser. Mode! 
; Athens A 


“¢ merceury-relay 


ve 0O.004-usec 
ge Rate meter. 
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turn 
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lels suring rom O05 to 
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Laboratori In 
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multiple pulser 
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Typical 
MCF pump 
in operation 


Hot oil vapor rises through con 


centric chimneys to nozzles which 


CVC fractionati 
rac iond ing eject it at supersonic speed in the 


direction in which a mechanical 
7 = * o 
ol | usion pumps give you: forepump is removing the gas 
© Gas molecules diffuse into the 
high velocity vapor stream from 
@ !ow pressures (10% to 10mm Hg) the chamber being evacuated 
and are propelled forward. The 
2) high speeds (65 to 19,000 liters /second) oil vapor condenses on the cooled 
wall of the pump, returns to the 
© high throughputs (100 to 15,000 micron-liters/second) boiler, and repeats the cycle 
Dividing the boiler and the jet 
4) high limiting forepressures (up to 400 microns Hg) assembly into compartments al 
lows the oil to fractionate and 
xhaust large gas Th purge itself during each cycle 
Any dissolved gases or volatile 


of low molecular um 
impurities are evolved through 


v ultimate pressur leanin 
the lower jet stages before 


F pump todo the jol rust and 
ven OL these CV¢ liamet 


reaching the uppermost jet. Should 
these reach the top jet, as they do 
liffusion pump Operating ef d in an uncompartmented diffusion 
r from 2 inch mounted , pump, they could diffuse back 
you hav ou maintenan into the chamber and cause seri 
t range of For further information. writ ous limitations on the ultimate 


| 


yughput availa for data sh pressure produced in the systen 


The pump shown at upper left 
is the 4” model, type MCF-300 





Its speed for air is 290 liters per 


Fe i) ) Consolidated Vacuum Corporation Rechester 3, N.Y. second; throughput is 800 micron 

AS Li h4 5 oe ry of CONSOLIDATED ENGINEERING CORPORATION ene, California 

y, 4 7 liters per second; ultimate pres 
CVC sales now handied through Consolidated Engineering Corporation with “ 

] _ , , " sure is 5 x 10°'mm Hg. Casing is 

offices located in: A querg . 4 eft . : 7 a0 


Jatroit e New York « Palo Alt v le attle « Wa ;t { stainless steel construction 
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Radiation Applications 


A monthly technical report ov 
industrial uses of radiation 


Topics featured inciude 


RADIATION CHEMISTRY 


RADIATION IN THE 
PETROLEUM INDUSTRY 


RADIATION AND THE 
POLYMER INDUSTRY 


Expert analysis and evaluation by the 


RAI Board of Associates 


for further information ntact 


RADIATION APPLICATIONS 
INCORPORATED 
342 Madison Avenue 


New York 17, N.Y Ox. 7-2578 











reduce 
noise 
error 


92, 


ACTUAL SIZE! 


Mininoise Catie, made ont 
y Microdot. is ideal te 
w Signal levels and 
yedance terminal 
ery applicable case 
ise reduces noise 99 
lata on Minine 


Mi fot coax assemble 


MICRODOT 


* 


ASADENA « 


ca fo 


iriable 
spacing 
three ranges 
usec, } 
th 100-ohn 
| eming 


Stevenage 


Posources. Strip 
teel housin 

1 OO-s 1OnIZALTAy 
mination 

Dept. 56. 10173 


I 


li nte. ( 


Regulated supply. PS.98 


Call regulated p ytomultipl 


ises thermally-insulated 
relerence tor lor 
entity per 


ind Union St 


Ma 


Airborne scintillation counter. 
pletely transistorized 

pr/hr sensitivit ind 
ire some Ot the 
battery-operats 
ment Universal Atomic 


| is St New York 17, ! 


operation 


thi ru 


Single-channel analyzer 
vidition to complete iin 

instrumentation is the 100] 
indow width 


Daystrom Instrument, Archb 


RADIOACTIVITY MATERIALS 
AND APPARATUS 


Gamma-Ray Radiography 
Pantatron 
provide shielded 
radiation up to 10 © of Co 


instrument i ibove 


sOUrCes 
Unit 


are available for Ir!” and Tm!’ 


Remote positioning control and 


are also offered 


camma 


, NUCLEAR PHYSICS 


} 
f f " 
By A. EB. S. Gree 
Florida State Univ 
59.00 


yoann 4 nnn 


APPLIED X-RAYS 


Fourth f fion 


ieom I miv 
ilhus., $12.50 





oO“_—~——reeeenn ss 


| RADIATION BIOLOG 
Vol HIGH ENERGY RADIATION 


En 

ipon « ' wonetioa 

j aia ma EAiied by 

A. Hollaender, Dir. of Biol. Div Oak 

Ridge Nat. Lab. 1201 pp., illus., $17.) 
Vol. 2——-ULTRAVIOLET AND RELATEO 

RADIATIONS 

JUST OUT! ¢ ‘ 

dia : it 


ca ition, Edited by A. Hollaender 
) pp., illus., $8.00 











INTRODUCTION TO 
NUCLEAR ENGINEERING 


— 
2 Gives an understanding of the unique engi 
; neering problems encountered in the nuclear 
energy field Inelu clear f nm, the i 
heor radiation 

ct nat i ‘ cactor « " 

t eparation t isotope 

on radwactive material 

| nto spe 

“” problem (rive numerou 

“By "Richard Stephenson, Consult 

ng E ngineer 7 pp 135 illus $8.00 





SEE THESE BOOKS@een* 


10 DAYS FREE 
McGraw-Hill Book Co., Dept. FNU-1 
330 W. 42 St., NYC (36) 

cK } tel . lor 


eupon ‘ tu 
Nuclear Physics 
Applied X-Ray $12.5 
under High Energy Radiations 
Radiations $4 
Nuclear Eng 'z 


Ultraviolet 
Intro. to 


( Print 
4 
{ 
{ any 
I n Nt 
I and te utside U.S. write Mc 
I NY ¢ 


I 
) 
! 
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! 
I 
) 
= 


January, 1956 - NUCLEONICS 





e Gardens, 


ind 


engineers 


to develop a 


NUCLEAR AIRCRAFT 
ENGINE 


mechanical engineers metallurgists 
for experimental testing and to develop and evaluate high 
development, mechanical temperature materials to get 
desigt tress and vibration greater strengths at elevated 
analysis ombustion research, temperatures and higher 
heat transfer and nuclear reac- — strength-weight ratios. Devel- 
tor developm opment of superior materials 
with greater corrosion resist- 
ance is of major importance 
aeronautical engineers 


to work on innumerable inter 
chemical engineers 


nal and external airflow prob 
to investigate the chemical 


lems in connection with 
, aspects of heat produc ing and 
deve loy ment and test 
heat-transferring materials 
i nuclear engine and its . ; 
ork will include the deter 
mination of phase and equili 
brium diagrams and extensive 


: analytical studies 
engineering physicists nalytical studic 


to assist in nuclear reactor 

design and deve loy ment, General Require ments: 
including the analysis and At least a B.S. degree and up 
lopment of controls, sys- to five years professional 


devi 


tems and instrurnentation experience 


Send resume immediately to 


Mr. Paul Smith, Office 14, Employment Department 


& WHITNEY AIRCRAFT 


DIVISION OF UNITED A he 


] } 


Eost Hartford 8, Connecticut 


World's Foremost Designer and Builder of Aircraft Engines 


Vol. 14, No. 1 - January, 1956 














LELAB GEIGER-MUELLER TYPE COUNTER TUBES 
Metal-Walled — Resist Shock 


Except for a glass bead insulator, Lelab counter tubes are constructed entirely 
of metal. The metal cylinder is used both as the envelope and cathode of the 
tube—providing it with strength, resistance to shock and simplicity of design 

The restriction of all a parts within the diameter of the tube 
permits the close stacking of many tubes within a confined space. Each 


counter is custom-built, filled and tested in order to insure stability and 
reproducible results 


LELAB PROBE COUNTER TUBE FOR NEUROSURGERY 


(Robinson-Selverstone Type) 


Made especially for neurological surgery and other purposes requiring «@ 
miniature probe tube. The small needle-like probe provides an ideal way 
of measuring radioactivity in 


and for probing small areas with a re 
strong field intensity 


latively 


Write Dept. B for complete information 


H. W. LEIGHTON LABORATORIES, 26 Herman St., Glen Ridge, N. J. 


Micrometer Valve 


top it Zere 




















ENGINEERS and SCIENTISTS 
are needed to develop Industry’s FIRST 


EE 





HOMOGENEOUS REACTOR 


——— a oo a 





Powerplant for the Electric Utility Industry. 


Experience in any of the following fields desirable: 
® Chemistry of Uranium Solutions and slurries 
© Homogeneous Reactor Technology 
® Reactor design and analysis 
® Instrumentation and controf 

® Mechanical Design and Analysis 
® Heat Transfer and Fluid Mechanics 

e Mechanisms and Servos 


Westinghouse COMMERCIAL ATOMIC POWER 


POREST HULLS © BOX 355 © PITTSBURGH 30, PA. 








= 





ruining seat by overtightening 


es are availiable for tube sizes to 
in. in stainle teel, hastalloy, 
i titanium for vacuum or pressures 
bo 60,000 psi 

nt Co... In 


High Pressure Equip 


1222 Linden St hori 


Flowmeter for Pulsed Flow 


Orifice-plate flow-sensing unit and 
transducer have natural fre 
of about 2,000 eps in I-in 
his makes accurate indication 
pulsed flow pos 
100% pulses repeated at 30-150 
Van izes offered Dynami 
Instrument Co., Inc., 28 Carleton St 
Cambridge, Mass 


ible even for series 


east) 


Metallic Bellows 
Belfab bellows (above 


of contoured 


consist of a 
diaphragms 
led alternately at the inside and 


itside edges to form a stack Ratio 


January, 1956 - NUCLEONICS 





led to compressed length can 
2H to ] 
nel, and other metals that 


Stainless steel 


es to inert gas welding 
riety of end fittings 
zes range trom 144 to 
The Bel 


Agaw im 


to 28 in. id 


ih Cirele 


Heat Exchangers 


ter ty pes engineered 
ir available in 
nd many sizes listed in 


Young Radiator Co 


Teflon Packings 


( nert piston cup, U-cup 
packings provide protec- 
teorrosion, Packings can 

it temperatures to 350° F and 

Nominal 

12 in. are available 

Dept. NUD 
Chicago 13, Il 


to 2,000 psi 


Packless solenoid valve. Line pres- 
t ure of 400°-F type-S 

e, available in sizes from 

; in \Magnatrol Valve Corp., 
Hawt ne, N. J 


Needle togywie 


Hoke Swageloked. 

eck ilves are now available 
relok ends.—Hoke, Inc 
Englewood, N. J 


Air-exhaust hose. 
llexaust hose protects against wear 
om 4 through 12 in. 1d 

makes 

in 3-36-in. i.d. sizes 


100 Park Ave 


Corrosion-resistant faucet. Kel-I 


fume-tight faucet 
12 New York 


initary 
| iy Faucet Co., 
A ve Ne irk 1, N J 
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Vinyl! on outside 


retractable 


ind trapless design make 





for PRECISE, 
DELICATE HANDLING 


of 


RADIOACTIVE MATERIALS 


and other 


DANGEROUS SUBSTANCES 


“ADE” BERT” 


REMOTELY-CONTROLLED 
MANIPULATOR 


’ 
nere’s wHy AA DELBERT’ sou se your cuoice 


* Adjustable finger pressure—for handling glassware, 
etc.—as well as mechanical grip. 

¢ Distance between arm and operator limited only by 
length of cable connection; TV viewing if necessary 

¢ Arm action reversible, relative to controlling motions, 
thus eliminating confusion where work is viewed by 


mirror. 
For complete information, write for Bulletin A-1 to: 


ATOMIC ENERGY 
OF CANADA LIMITED 


COMMERCIAL PRODUCTS DIVISION 
P.O. BOX 93 OTTAWA, CANADA 











Protect the Civil Population Against Fall-Out! 


Shielding equipment. X- and 
The New NMC Trailer-Mounted AIR MONITOR Model AM-5 gamma-ray protective equipment 


blocks and high- 


Automatically ler windows, are describ 
Measures and Records new bulletin p.—Ameray 


Route 46, Ker N.J 
AIRBORNE RADIATION “SN 
ocouple gage. eaturing 


on Continuous Chart 114-in. meter, model TC-104 meas 


ESPECIALLY DESIGNED FOR |-1,000 microns.—Electronice 
USE AT REACTOR PLANT SITES 


earch Laboratories, 85 Surrey St., 
36, Ma 

A mobile, completely automatic system 
for use wherever radioactive materials 
are handled. Provides permanent rec- 
ord of radiation levels on continuous 
chart, plus weather data if desired. Hy” 4 Arthur 5. LaPine and Co., 
May be drawn by truck or passenger 6001 8. Knox Ave., Chicago 29, Ill 
car. Operates automatically for 7 to 
10 days unattended. No reported fail 
ures of NMC air monitors in over | mil- 
lion hours of field operation. sutomatic, time-condition control 


Base price: $15,000.00, F.0.B., Indian- 24 p.—Industrial Div., Minneapolis- 
apolis. Honeywell Regulator Co., Wayne and 


2 


Flash evaporator. | 
lutions under reduces 


essure KFE2 handles 


Program control. Bulletin 1130 de- 


scribes methods and advantages of 


FREE CATALOG 
Catalog N-8 covers NMI 
complete line neluding 


bile, trailer-mounted, and sta Windrim Aves., Philadelphia 44, Pa. 
tionary ait monitors. Write for 
your free copy 1 telephone 


collect Shaped tubing. Data memorandum 
17 tells of various shaped tubing 
hexagonal, flat-oval! ellipsoidal et 
available in welded or seamless ver- 
2460 W. ARLINGTON Ave. « INDIANAPOLIS 18, INDIANA ~ pPuowe. Liverty 6.2415 sion 3 p.—Superior Tube C 
Manufacturer of the World's Finest Radiation Detection Instruments 1552 Germantown Ave., Norristown 
Pa 
Vacuum pumps. Catalog 425 lists 
full line of high-vacuum pumps plus 
engineering data 52 p Kinne 
JET PROPULSION LABORATORY Mig. Div., New York Air Brake Cé 
of the 3640 Washington St soston 30 
CALIFORNIA INSTITUTE OF TECHNOLOGY - 
Pasadena, California Electromagnet. Low-cost model i 
iriable electromagnet 25,000-O864r- 


* s . 
ted held strength in 0.5-1n. gap) is 
ip described in brochure Diecraft Ine 
ha penings for 8643 Pulaski Highway, Baltimore 21 


NUCLEAR PHYSICISTS Md 


Plastic boxes. World’s largest a 
Men with good background in nuclear physics are ortment of rigid polystyrene boxes is 


offered a challengirig opportunity to do research in the d in catalog 


2) p sradley 


new field of nuclear propulsion, Research at the Labora Industries 650 N. Damen Ave 


| 
tory is carried out with the unique combination of an icago 47, Ill 


ac; atmos f : - 5 ) actic: | ° 
academic atmosphere and the stimulus of practica Thickness gaging. Instrumentation 


application data sheet 10.9-la describes use of 
ElectroniK recorder with Tracerlab 
thickness gage. 4 p.—Minneapol 
Honeywell Regulator Co., Industrial 


; Div Wayne and Windram Ave 
Airmail your summary of qualifications to: Philadelphia 44, Pa 


CALTECH | JET PROPULSION LABORATORY Gas chromatograph. Model 154 
vapor tractometer tor analysis of 

4800 Oak Grove Drive, Pasadena, California multicomponent mixtures of gases o1 
volatile liquids is described in new 
brochure. 6 p.—Perkin Elmer Corp 


walk, Conn 
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Polyethylene sink trap. Data sheet 
‘ new model Arthur Ss | 
LaPing o., 6001 S. Knox Ave., | 


( 


Distilled-water storagetank. Bulle- 
t es aluminum and tinned- 

nks Precision Scientific 
( 17 W. Cortland St., Chicago 
i. a 


Magnetic cores. Folder gives data 
H General Ceramics 


( Keashx N. J 


Electronic cabinets. Folder with two 
istrates easy access slide 

nt for electronics.—Grant 

1 Hardware Corp., 31-85 


( Pk V' Flushing 54 N \ 


Pulse transformers. ‘Transformers 
and power supplies tor 


1 other ipplications = are 


PI 
GEA-5963 General Elec- 
( River Road, Schenectady 

i 
Wire-mesh de-misters. Bulletin 16 
te ¥ wire screens separate en 
Vapor phase in 
i p.—Otto H 
ve., W. Orange 


cury batteries. Bulletin de 
truction and properties ol 
density cells useful in 
radiation instruments, 6p 
Division, P. R. Mallory & 

N. Tarrytown, N. Y. 


INDUSTRY NOTES 


P internuclear Company, Clayton 
| has been formed to provide at 
tset, consultant services in the 

| Philip N. Powers is 

nd about half the person- 

itomic energy pro} 


now with this 


RP lLandsverk Electrometer Co. of 
( e, Calif., has been awarded a 
: rps contract for production 
juartz fiber dosimeters 

Landsverk developed the 

iartz fiber dosimeter which 

ng total radiation 
it auxiliary equip 
U. during World 


‘ j 
i 


P isotopes Incorporated has been 
to do consulting and measure- 

phases of isotopic applica- 

precision carbon-14 


v-level tritium analysis; 
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Protect Plant Personnel Against Radioactivity! 


AUTOMATICALLY 
THE NEW NMC MEASURES AND RECORDS 


AIR MONITOR AIRBORNE RADIATION 


Model AM-3 


on Continuous Chart 


MEETS ALL LEGAL REQUIREMENTS 
FOR PROTECTION OF PERSONNEL 


A mobile, self-contained unit for use 
wherever radioactive materials are 
handled. Provides permanent record of 
radiation levels on continuous chart. De 
tects high-energy beta and gamma. 
Operates automatically for 7 to 10 
days unattended. Automatic warning 
system. No reported failures of NMC 


air monitors in over | million hours of 


FREE CATALOG field operation. 
talog N-8 covers HME Price: $3,950.00, F.O.B., Indianapolis 
plete ncluding ir 
unted ~ ta 
mitor Write for 


py telephone 


Nuclear Measurements Corp. 
2460 w. anincTON ave. « INDIANAPOLIS 18, INDIANA ~ Prowse. \inenty 62415 


Manufacturer of the World's Finest Radiation Detection Instruments 


INVEST IN 
ATOMIC SCIENCE 
through a MUTUAL FUND 


ATOMIC DEVELOPMENT 
MUTUAL FUND, INC. 


is designed to provide a managed 





investment in a variety of 
companies participating in activities 


resulting from Atomic Science. 


eeeeeoeeeaeeaee 


GET THE FACTS AND FREE PROSPECTUS 
ATOMIC DEVELOPMENT SECURITIES CO., Inc. 


1033 Thirtieth Street, N. W., Washington 7, D. C. 


Gentlemen: 
Please send me my FREE PROSPECTUS and other important 
information on the Atomic Development Mutual Fund, Ine. 














123 Woodland Ave 
Westwood, N. J 


Fairchild Camera & Instrument 
Corp. of Syosset, L. I., has established 
i nuclear instrumentation depart- 
nent, to be headed by Dr. Harold E 
DeBolt. Sales manager will be Louis 
department will 

ition monitoring equip- 

ment, control-rod drive mechanisms, 


“f f neutron detector ind reactor tem- 
perature, pressure and flow controls 

WESTIN P Norden-Ketay Corp. continued its 

m GHOUS expansion with establishment of a 


Western division and requisition of 


Uses the the Frohman Manufacturing Com- 
i == , mineral Milly |) |r oe, ct, 


Mech anical Arm 0 oO plants equipped for research 

® —_- _—— ind development as well as quantity 
General Milla Mechanical Arm installations at roduction of precision electro-me- 
Westinghouse Atomic Power Division chanical devices and componente for 
ystems Ar 


nold Raine ill be general manager 


ontrol and computing s 

Remote handling of radioactive Continuously variable power ; 
materials is performed safely and and speed controls are easily mas 
easily with the « General Mills Me tered and eliminate many of the PB NRD Instrument Co. (formerly Nu- 
chanical Arm restrictions found in hand-powered 
This versatile unit duplicates or position-controlled mechanisms. 
any motion of the human hand FULL DETAILS on the Mechanical expanded its plant facilities at 6425 
and arm; it can assemble and dis Arm are yours for the asking. Write Etzel Ave.. St. Louis 14. Mo 
assemble complicated machines, to Dept. 5, Mechanical! Division ive pei 
lift as much as 750 pounds, handle of General Mills, 1620 Central a 
delicate objects Ave., Minneapolis 13, Minn. used in medical and industrial fields. 


MECHANICAL vivision or General Mills.Ine, \!) 'tuments «subsidiary of 


Nuclear Corporation of America. 


clear Research and Deve lopment nas 


. tor pro- 


uction of detectors and counters 


® Tracerlab Inc. reports progress on 
it 164.000 ft new plant at Waltham. 


’ . paras & wi 1 Vi i W hen comple te d next sum- 
mer, it will be the country’s largest 


wl most modern commercial radio- 


Y ~e isotope plant devoted exclusively to 
rst. , nuclear pursuits, according to Tracer 
| EEE ‘ 


lab President William E. Barbour Jr. 


® Colonial Nuclear Industries, Inc., 


plus . =a has acquired 100% interest in ]1 


major mineral development proper- 


tic hey inciude thorium as well 
ECONOM i uranium claims oil and coal lands. 
° Colonial’s operatrons now range from 


e Scientifically designed for maximum pro- ranium exploration to the produ 


KEWAUNEE tection of personnel working with radioactive on of precious and base metals, oil 


or toxic materials. coal, and the manufacture of prospect 


AIRFLOW @ Aerodynamically efficient design permits sub- ing instruments 
. « valacitice_.t 4 le 
FUME HOODS stantially lower face velocities » to 2 less P& Atomic Instrument Co., Cambridge 


than conventional hoods. 
Ma announced it will handle dis 


h e Constant volume exhaust with sash up or itil oll te Mi teesin Minn tn Min 

Mocone Miy awn e1 field. Having 35 mil 
LLOTIM nergy ei ny 1 Oo.) Mill 

sparen, 01000808 @ Savings of $100 to $800 per year per hood re 


: 1 pores, nearly molecular In size, to 
on heating and air conditioning costs. 


square centimeter, the filter is 


iited for use in collection and 
WANT PROOF? Write —today —for free copy of 
new 24-page book “Airflow Control Fume Hoods”. 
Gives characteristics, applications, specifications. P Varian Associates, Palo Alto 


Calif., has announced entry into the 

AHeuaunee Mg. Co. high-energy radiation business, and 

J. A. Campbell, ae * planning construction of its own 

5083 S. Center St., Adrian, Mich. linear electron accelerator under li 
REPRESENTATIVES IN PRINCIPAL CITIES cense from Stanford University 
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LETTERS RADIATION INSTRUMENT CO. 


Correction MERCURY PULSER 


TO Bu Y || | Dean Sue Featuring Versatility and Precision 


I would like to wint out several $ 00 
are per inch per insertion. Con- typographi il and editing errors ip MODEL 401 125” FOB PLANT 


t rates are based on the use of 6 or 
ses within the contract year, and pearing in m rticle “Separating and 


ecified below Purifying Reactor Fuel from Uranium 


SRE 


SPECIFICALLY 
DESIGNED 
for the 
November ’55 issue of Nucleonics NUCLEAR 
1. Line 1, column 3, p. 68, should PHYSICS 
read ‘0.7% of fissionable U™*” rather LABORATORY 


( 


6 Times 12 Times Ore Concentrates appearing in the 








PLASTIC PHOSPHORS than “0.07 ¢ 
‘ ‘ 

FOR SCINTILLATION APPLICATIONS 9 | Ban 70. should | FAST RISE AND EXPONENTIAL DECAY SIMULATES 

Fast Delivery—Competitive Prices <. BANC Oe, COMMIT Oy De 4, SHOWN) sei LaTION, PROPORTIONAL OR GEIGER COUN. 
For Technical Information and quotation oa read ‘‘in the raffinate stream rather | Tem PULSES FOR TEST AND CALIBRATION OF AMPLI- 
your requirements write than “in the tributv] phosphate ’ PIERS, PULSE HEIGHT ANALYZERS, SCALERS, ETC 

LARSEN NUCLEAR RESEARCH, INC. 
520 Fifth Avenue New York City 3. Line 42. column 1 of the section | Qhee time: jess than 0.003 microsecond 
T ' - Decay time: selector switch for |, 10 oF 100 
The Need fo Integration p. al microsecond RC decay 














GERMAN CAMERAS and special equipment for should read “Cu” rather than ‘‘¢ Pulse amplitude: | mV to | V in 10 steps (from 
and technical photography or for the internal supply) 
hobbyist Import your own. Save retailers, im Witaur | KELLEY Provision for external bettery for pulses up to 45 
< rs profits. (About 435%) Pay postman duty Volts (continuously variable) 
: EXAKTA The only completely ver ne ion Company 
mir amera With p " Provision for calibration by external potentiometer 
Zeiss Tessar F2.8 $159. (duty $22.) ; . Polarity switch permits selection of positive or nege 
Isco Westanar F2.8 $139. (duty $19.) tive pulses 
liaph. Schneider Xenon F1.9 $195. (duty $26.) Ovtput contains only pulses of desired polarity 
diaph. Zeiss Biotar F2.0 $199. (duty $26.) Lotest improved Western Electric mercury reloy 
rices all other famous makes. All new Repetition rate 3600 ppm 
1955 production in original factory packing 
Precision Resistors throughout fer high accuracy end 
t and insuranc clud N th har 
ral Pee et peeycines chars; | NUCLEAR CALENDAR wobilty 
: mplete satisfaction before we are Stable mercury coll, protected by AC relay, loste for 
1 (and objective) advisory service shelf life. 
fy interests and requirements), and Jan. 30—Feb. 4 American Physical 


a ar © nual meeting, New York RADIATION INSTRUMENT CO. 


back basis 
WORLDPOST. TANGIER, MOROCCO Stal *.0. BOX 733 SILVER SPRING, MARYLAND 


Bocret i 











PYREX”® PLANCHETS Feb. 9 istrumentation and Con 
For Counting Radioactivity trol of ich rial Nuclear Processes 
4 Mark Area ed Interior N.Y Ww natrument Society of 
staat e pues mm Amer i ew \ mh Sflatier 
PACIFIC NUCLEAR 


,' | si on 
5439 Geary +. Sen Francisco, 21, Calif. Feb. 28-29 Fift! intillatior 


Counter Syr po i W ishington 


Shorehan 











SEARCHLIGHT 
Sy Jeg gle], | Mar. 19-21 Reactive Metals Con 


Classified Advertising ference VIMI Buffalo (Statler 


BUSINE 


EQUIPMENT - USED or RESALE | Mor. 19-22--Institute of taco 


kngineers, annual meeting (Profes 


UNDISPLAYED RATE 
$1.50 a line. Minimum 3 lines 
DISPLAYED RATE meets on 20t) New York (Waldorf 
$15.00 per inch 
ADVERTISING INCH: jj” on one col 


3 columns—30 inches—to a page Apr. 17-18 Regional conference 


NEW ADVERTISEMENTS omit re orun t! ; j 
jress;s 330 W. 42nd St., New York 36, asoum une rerum nee A copy of this quick read- 


y for February issue closing Jonuvary 18th 


“onal (sroup nt) Nuclear Science 


mn 








ing, 8-page booklet is yours 





Moy 14-16—Conference on Basic for the asking. It contains 
Mechanis: ! Radiobiology Na 
earch Council), Highland many facts on the benefits 


SOLA CONSTANT- 
VOLTAGE “2 
TRANSFORMER tonal a 
ne Coney ee — derived from your business 
voltage! . 

OVER 60% OFF... June 6-8 American Nuclear 8o paper and tips on how to 


ciety, annual meet Chicago (Pal ; 
he factory price at a 1-input 2,000 VA unit! And - uM hieago (Pa read more profitably. Write 
here's another bonus! This Air Forces 2,000 VA mer Ho 


Sola Cat. No 168, h 4 utes! 90- 
190-250 V.. 60 cy. or $0 cy. Isolated sec- for the “WHY and HOW 
s constant 115.0 V. > 1% from no load to June 21-23-—Societ of Nuclear esha ae 


of 17.4 amp. So, if you choose, use it 
20:115 V. step-down. And slash $147.50 Medicine, annual meeting, Salt Lake 
ity eeoee eevee e@ @ 


factory l-input price! ( 
new in original wood 


4 cu. ft, Ship. wt. 254 $97 50 
F.O.B. Pasco, Wash. Onl ° j 

EXPORTERS Note choice of 50 cycles.) june 25-29—Am. Soc. for Engineer McGraw-Hill Publishing Com- 

THE M. R. COMPANY — ing Education, annual meeting, Ames, pany, Room 2710, 330 West 

Box 1220-D Beverly Hills, Calif come 42nd St., New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 








ed 


iried fields 


Address resumes to: 


UNIVERSAL 


Seeeeoeoe? @ Fee eeeeeoeoeooe 


tooo reee 


degre 


Director of Physical Research 
PATTERSON MOOS DIVISION 
WINDING COMPANY 


90-28 Van Wyck Expressway, Jamaica 18, New York 


Pp ‘ ‘ a 
HYSICIS l SHPO EHESESESESESEOOEOOS 


n Research and Dev 
opening for an 
mum ¢ % pe rictice 

Interest in 

irable. Must 


Instrumentation dé 


itile individual having ability to 


ee De i 











> Bd Oc se 


Continuing growt! 


TECHNICAL OPERATIONS’ 


staff at the 


Combat Operations 
Research Group 


Bphysicists M mathematicians 
B experimental psychologists 


@ physical chemists Band others 


TECHNICAL OPERATIONS, Inc. 


: 











POSITION VACANT 


Nuclear Power Engineer—As engineers and 
structors specialized in power plant we 
highly qualified engineer with owledge of present 
day nuclear power reactor desian. This is a pern 

nent staff position offering exceptional opportunities 
for the right man, Applicants must be willing t& 
travel, Send resume of experience, references, and 
background of education, Salar pen, The Kulliar 
Corporation, 1200 North Broad Street, Philadelphia 

a 


need a 


POSITION WANTED 


BS and MS in EF Registered 
Professional Engineer, eraduate of Orsort, age 3 
desires position in reactor systems engineering 
PW-8748, Nucleonics. 420 N. Michigan Ave., C 
cago 11, Ml, 


Nuclear engineer, 


92 


Theoretical 
Physicist 


or Nuclear Analysis Unit of the 

Aircraft Nuclear Propulsion Department 

A position of real professional 

challenge in a field of excep 

tional importance and interest 

is now open with General Ele 

tric for a qualified physicist 

He will have unique experi 

mental and test facilities avail 

able, major analog and digital 

computing installations on 

which to call 

The position involves the use 

the most advanced techniques 

of mathematical physics and 

high speed computing machin 

ery in the development of the 

fundamental neutron and 

gamma ray physics technology 

of high performance reactors 

and shields of nuclear aircraft 

A Ph.D. in theoretical physics 

or applied mathematics or 

equivalent is preferred. Expe 

rience in neutron and gamma 

ray physics is desired, but in 

terest, ability and potential are 

considered more important 

PUBLICATION OF RESEARCH RESULTS IN 

THE APPROPRIATE CLASSIFIED OR OPEN 

LITERATURE 1S ENCOURAGED 

Openings in Cincinnati, Ohio, and 

Idaho Falls, Idaho 


Aircraft Nuclear Propulsion Dept. 


GENERAL @® ELECTRIC 


P. O. Box 132 P, O, Box 535 
Cincinnati, Ohio Idaho Falls, Idaho 








NUCLEAR PHYSICIST 


Challenging opportuniti« n the development 


of Canada’s first Nuclear Px eactor, The 
position imvolve solving pre 
kinetics attiog shielding 
physics problem 


Reactors 


fact any 


Nuclear 


Must have M.Se. or Ph.D 
Nuclear Pt cs and three 
ence ign or resea 
cated at Peterborough Plant 
Manulact 
ahead to Canada’s Atomik 
Address 


xperience, to 


Electrical 


ingest 


inquiries with age, education 


Engineering Personnel Manager, 


CANADIAN GENERAL ELECTRIC CO., LTD. 


Peterborough, Ontario, 
Canada 





HONEYWELL 
“FIRST IN CONTROLS” 


ypportunity avail 
ENGINEER 


sales 


» PROJECT 


sgn an @ studies 


d installation supervision 


REACTOR CONTROL 
SYSTEMS 


d in Reac 


) years 


thoroughly ex 
with 


experience The 


perience technology 
i minimum of 
pe nm requires a good general knowl- 
of 
Radiation effec on materials 
Design of critical assemblies 


Coolant loops 


eal opportunity 
lenging phase of a 
The company offers 


paid benefit program 


of your educa 


training 


special 


your interest 


ENGINEERING EMPLOYMENT 


HONEYWELL 


BROWN INSTRUMENTS DIV. 
Wayne & Windrim Aves. 
Phila. 44, Pa. 














NUCLEAR 
SYSTEM 
ENGINEERS 


Biectricai Boat Division of General Dynam 


ics Corporation, builders of the atomic 


submarines Novtilus and Sea Wolf, will 
toon have under construction THREE new 
ore advanced nuciea bmorines. And 


Electric Boot now has openings for qua 


fled men who would like the challenge of 
helping to design these vessels and 


ther projects as we 


Those are permanent positions requiring 
» BS degree (an MS is preferable 

reactor operating experience. Wor 
include analysis and engineering co 
tion on water reactor systems 
omplete details 


Please write cluding 


salary requirements, to Peter Carpenter. All 


inquiries in confidence 


Electric Boat Division 


GENERAL DYNAMICS CORP. 
GROTON, CONNECTICUT 


near New London on the Connecticut shore 


3 
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PHYSICISTS & ENGINEERS 
Opportunities in Thermo- 


nuclear Power Atomic RESEARCH STAFF 


Research 


Energy Commission has \GM General VWotors Corporation 


that a team of 
Princeton 
to tame 


Detroit 7 Mic? 


nt and control 

ht nuclei at tem 

eral hundred million 
provide the world with 


have had exper 


s r advanced 


nexhaustible source .of 


ord 
the Princeton research oe eqgpene a thorough in 
rking in a large number 4 ‘ 


to achieve the de ‘ and ee have just completed a 


ncluding Spectroscopy 
ives Instrumentation High 
Studie Vacuum Systems, 


sti ind Metal Research 


duplicate in miniature 
ice of the sun is 
Dr. Lyman Spitzer, an 
ind Director of the 
Astronomy Department 
i small but grow 

ts and engineers 


conducted on University 

Princeton, a suburban 
inity fifty miles from New 
d Philadelphia 


ist, an electrical 
engineer and are 
finding out about the 
at the project you 
sending your resume 
Laughlin, Box 451, 
/ 














unl = 1 atomic 
- SENIOR +* ENGINEERS 


ENGINEER * SCIENTISTS 


NUCLEAR INSTRUMENTATION 
Ph.D. in Chemistry, RESEARCH-DEVELOPMENT 
Physics, or Metallurgy INDUSTRIAL APPLICATION 
aed le Our E-X-P-A-N-D-I-N-G program in the Nucleonics Field offers ex 


' » Ais ceptional opportunities for engineers and scientists in nuclear in 
Propud n De 





strumentation 


esponsible position on an im The men we have in mind should have advanced degrees in Elec 
nd teresti pro t . : 
f auciees powes’ tet trical Engineering, Mechanical Engineering, Chemical Engineering or 
a awe Physics and have a strong knowledge of basic principles of nuclear 


= eee reaction. 2 to 10 years experience in magnetic and electronic circuitry, 


ve interest in the . , » - . | 
naterials and in_ the particularly as applied to servo-mechanisms, control and measurement 


for observed radiation effects, 
Bt 10 years experience in the 
{ the effect of neutrons and control 
a radiation on materials 


pow ATION OF RESEARCH RE LEEDS and NORTHRUP CO. 


SULTS IN THE APPROPRIATE 4901 Stenton Avenue, Philadelphia 44, Pa. 
CLASSIFIED OR OPEN LTERA 


Michigan 4-4900 
TURE 1S ENCOURAGED XY y 


nas in Cincinnat Ohi 
Idaho Falls, Idaho An employment advertisement in this EM PHYSICAL CHEMIST 


raft Nu >ropuisio New England research organization offers in 
raf lear Propulsion Dept PLOYMENT OPPORTUNITIES section § will teresting opportunity {or mature physical 


help you find the engineers you need it's chemist interested in the chemical and physical 


GENERAL € ELECTRIC en lecapensive, time soving methed of | | Se tas caitentcl’ Tetete con siecedee 


techniques with emphasis on principles of radiation detection and 














be held confidential Include age, education, 

experience and salary requirements 
P67586—Nucleonics 

engineering job in the nucleor field 330 W. 42 St., New York 36, N.Y 


P. O. Box 435 selecting competent personnel for every 
Idaho Falls, Idaho 
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EMPLOYMENT OPPORTUNITIES 





ENGINEERS 
and SCIENTISTS 
in NUCLEAR POWER 


COMBUSTION ENGINEERING, INC. 


a leading firm in the utility and marine nuclear reactor field, 
has immediate openings for permanent positions in nuclear 
reactor design, analysis, research and development for 
AERONAUTICAL ENGINEERS 
CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 

For assignments in heat transfer, fluid flow, thermodynamics 
mechanical design, stress analysis and development of nuclear 
power plants 

NUCLEAR ENGINEERS 

For assignments in reactor core and system design and analysis 
ELECTRICAL ENGINEERS 

For instrumentation and control 

REACTOR PHYSICISTS 
MATHEMATICIANS 

For heoretical and experimental analysis of problems n 


physics of nuclear power reactor 


METALLURGIST 

For high level CAVE work 

A major new reactor project has been undertaken by Com 
bustion Enaineering with the recent award by the Atomi« 
Energy Commission of o prime contract for design, manufacture, 
assembly and test of a complete Nuclear Reactor Propulsion 
System, designated aos Submarine Reactor Small (SRS). Com 
bustion Engineering will be the first company in the country to 
undertak the building of a naval reactor using its own lab 
oratory and manvutacturing facilities 


Must be U. 5. Citizen. Replies treated 
confidentially. Submit complete resme 


liberal employee benefits 
PERSONNEL DEPARTMENT 


200 Madison Ave. (36 St.), New York 16, N. Y. 
Telephone: MU 9-4600, Ext. 335. 


(COMBUSTION [SNGINEERING, INC. 








EMPLOYMENT OPPORTUNITIES 


The Advertisement } " t ' nployment opportun 


RATES 
DISPLAYED UNDISPLAYED 
The advertion ate $ j I $1.50 per line, minimum 4 line 
advertising appea uivance payment count 5 average 
tract basis. Contra s line 
An advertising inch Box Numbers—counts as | lin 
on a column ' ! Discount of 10% if 
paue mm ft cm 


Subject to Agency Com bject to Agency ( 


full payn 
mecut 


W. 42nd St., N. Y¥. 36, N. Y 


» January 18th 








FOR RATES 
OR INFORMATION 


About Classified 
Advertising 


Contact 
The McGraw-Hill 
Office Nearest You. 


ATLANTA, 3 
1321 Rhodes-Heverty Bldg. 
WAlnut 5778 


WwW. D. LANIER 


BOSTON, 16 
350 Park Square 
HUbard 2-7160 
CHICAGO, 11 
530 No. Michigan Ave. 
MOhawk 4-5800 


CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
DALLAS, 2 
Adoiphus Tower Bldg., Main 


& Akard Sts. 
PRospect 5064 
J. CASH 
DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
LOS ANGELES, 17 
1111 Wilshire Blvd. 
MAdison 6-4323 
NEW YORK, 36 
330 West 42 St. 
LOngacre 4.3000 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


H. BOZARTH 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


T. 4. CARA 


Ww 
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Atomic Energy of Canada, 
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Atomic Instrument Co. 
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Bar-Ray Products, Inc. 7 
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Instruments, Inc. 78 
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Hughes Research and De- 
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Magnetic Amplifiers Inc. 
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HANDLE HIGH VOLTAGES | 
AT MODERATE POWER... 


RESISTANCE VALUES TO 
1 MILLION MEGOHMS 


RPC’s High Voltage Resistors are stable, compact units, with 
minimum aging and humidity effects. TYPE B, from | to 6% 
inches long, can be mounted on a panel and assembled to form 
tapped or matched pairs. TYPE D, from 64 to 18 inches long, 
can be supplied with silver bands, termi- 
nal lugs or ferrules. 
For special assemblies, Corona problems or 
special sizes, Jree consultation is available. 


Resistance PrRopucts Co. 


914 South 13th St. * Harrisburg, Penna. 
Makers of Resistors — High Megohm, High Voltage, High Frequency, Precision Wire Wound. 





FLANDERS MILL cL: _ “AIRPURE” 
INC. Tis. FILTERS 


FOR REMOVAL OF RADIOACTIVE DUSTS 
Manufacturers of Air Filters of integrity. Specifications: 99.95% efficiency 
on particle 7¢ of 5 micron as measured by diocty! phthalate smoke 
machine 
Ihe basis of filter efficiency is the accuracy of the test equipment, Our test 


machine is periodically compared with government equipment 


No filter leaves our plant without passing these rigid specifications 


FLANDERS MILL INC, icw vor 














MOVING? 


If you are moving (or have moved), tell us about it, won't 
you? Your copies of NUCLEONICS will not follow you un- 
less we have your new address immediately. Make sure 


you don’t miss a single important issue . . . and help us 
make the correction as speedily as possible by giving us 
your old address, too 


NUCLEONICS 


Circulation Dept. 


330 W. 42nd St., New York 36, N. Y. 
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Dimensions of the Corning 
Standard Radiation Shield 
Model 800 
face size, hot side— 

30°’ » 36’ 
Face site, cold side~ 

16°" « 30° 


| Esso scientists 
watch 3500 curies at work through a 


Corning Radiation Shielding Window 


He's watching the world’s most radio 
active peacetime object 

Between it on the hot side and th 
scientists on the cold side are layers of 
dense glass and oil in a cast-iron case 
This three-foot thick window lets re 
searchers see into the hot area clearly 
ind safely, 

Ihe protection value of this Corn 
ing Radiation Shielding Window is 
equal to heavy barite concrete with a 
density of 220 Ibs. per cu. ft. Greater 
or lesser shielding protection to meet 
your requirements can be had by vary 
ing layers of 3.3 and 6.2 density 


glasses. 


Design and Specification Help 
You can get this completely assembled 
Corning window, filled with index oil 
ready for installation in wall openings 


Also, design assistance is available from 


Corning for custom windows in any 
size or style. Individual pieces of glass 
are available in face sizes up to 70” 
x 100”, in thicknesses up to 9 

For performance data on Corning 
Radiation Shielding Glasses, write to 
Atomic Energy Sales Department. 


Giass Description -3 ft. window 
Corning Code 8365—Nonbrowning 


lime glass. Density——2.7 gm. per c.c 
Refractive index-——1.52 
Corning Code 8362—Nonbrowning 
lead glass. Density 3.3 gm. per cx 
equals dense concrete for shielding 
Refractive index—1.59 


Corning Code 8363 


lead glass. Density 6.2 gm per cc 


Special high 


equals iron’s shielding protection 
Refractive index——1.98 

These glasses have been installed 
in windows with a total glass path 
exceeding 200 density inches 


Technical Products Division 


yw CORNING GLASS WORKS 
16-1 CRYSTAL STREET, CORNING, N. Y. 


G ening meand wesedaich it Cldd 
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exceptional high voltage 


FOR 
SCINTILLATION 
COUNTING 


0.02% per day 


regardless of line voltage 
fluctuations 


de| high « 


and superior stability over long periods. Drift i 


312 High Voltage Supply provides a 


resulting in maximum statistical accuracy f 


n radiation spectroscopy or precisior 


| 


ptacie provides eithe sifive or negat 


p' 
tput by use of single front panel switch 
Mode! 312 
pplies please request Bulletin 300-] 


ed information on the and other At 


mic High 


1430.0 + 
{ 


| 
1420.0 + 


COMPARATIVE 
DRIFT CURVES 
Matai |i 
HIGH VOLTAGE 
SUPPLIES 


‘ 


1410.0 
J 


OUTPUT 
HIGH VOLTAGE 


ATOMIC’S MODEL 312 
regulated high voltage 
supply 


said iil@ Vile), 3b} 
MODEL 312 1500 Volt Supply 

Stability: 0.02% per day 
Line regulation: 0.019% for line 
from 100 to 130V 
than 200V. to greater 
1400V. in 17 steps 
1 milliamp, positive or 

negative 
Power: T10V. 60 cycle AC (50 cycle version 
now available for export 


variation 





Range: Less than 


Maximum output: 


“RE” Type Regulated Supply 


— 


“60 Cycle" Type Regulated Supply 


MODEL 312 SUPPLY 





8AM 10 12 2 


REGULATED 


r 


TIME OF DAY IN HOURS 





AC LINE Orr TT3v 


a 


1Z2y 





VOLTS 


SALES REPRESENTATIVES 
W A BROWN & ASSOCIATES Alexandria 
Branch Offices throughout Southeastern U § 
KITTLESON COMPANY Los Angeles 46, Co 
ban Francisco, Calif Albvaueraqve, NM 
RON MERRITT COMPANY Seattle, Wast 
PACKARD INSTRUMENT CO PO. Box 428 


Amplifiers 

e Height 

Rate LaGrange, | 

HE RANSFORD 2601 Grant Bldg, Pit 

CANADIAN MARCONI CO Montre v 
Toronto Winnipeg Var sver 
OVERSEAS — Australia, Belgium, Dene 
ndia, Israel, Italy, Japan, Norw 


Sweden, $ and 


ATOMIC 


INSTRUMENT 
COMPANY 


CAMBRIDGE 39, MASS 





Hone “ye contro instru 
mentation jor the first pri 
vately owned reactor at 
North Carolina State 


College 


iS5-MEV cyclotro it Co 


’ ‘ 
lumbia University’s Nevi 


lahoratory 1 controlled 


from this panel 


Count on... 

instrumentation engineering 
by Honeywell for the right 
nuclear installation control 


7 
HE EFFECTIVENESS and safety of control illy aided most of the important military and 
for nuclear installation depends not only on private industry projects 


choosing the right instrumentation, but also \ complete line of specialized instrumentation 
in applying this instrumentation correctly to is at your command .. . including equipment 
the job for detection of radiation, for measurement of 
From Honeywell, you can be sure of getting power level, for temperatures, and for meas 
both \ staff of ippli ation engineer well urement and control of the critical variables 
versed in the technology and requirements of encountered in research, pilot operations and 
nuclear projects goes to work on your prob production, Your nearby Honeywell sales en 
lem These men have worked in intimate gineer is well qualified to consult on the re 
contact with government and university re quirements of your specific installation. Call 
earch installations and with reactor iT today he’s as near as your phone 
facture! ever since the initiation of the MINNEAPOLIS-HONEYWELL REGULATOR CO., 
itomic energy program. They have full se Industrial Diwision, Wayne and Windrim 
curity clearance for classified worl Cheu Avenues, Philadelphia 44, Pa in Canada, 
butions to control design | e materi loronto 17, Ontario 


H Honeywell 


( W , } En Ts 
Write for Honeywell's Nucleat Reactor Fi e i | 
Contro! Booklet mb WL Cont Lo 





